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PREFACE. 



The branches of medical education are so nume« 
rous, that the best memory often fails in retaining 
even the principal facta without frequent reference 
to works on the different subjects ; and it is by 
enabling a 'student to do this quickly that sum- 
maries have been found so highly useful. 

With the desire of thus affording assistance, 
the former edition of the " Memoeanda," by Dr. 
Druitt, was published, and its rapid disposal fully 
testified to the estimation in which it was held. 

A new edition being now called for, and the 
work having been placed in my hands for revisul, 
I have been induced to re-arrange and considerably 
enlarge it, by more fully treating of many of the 
subjects, and by the addition of chapters on o^ers 
ng^ prc^omsly mentioned. ' \ 

Th^ brieTdescription of parts has'been faith)uU|' 
given YrOm .standard i^rks; and,* an i&r'as the 
limits would admit, mention of most of those which 
Are of practical importance ha& \>q^\2l tsv^<^ 



yi PREFACE. 

The success which this work has enjoyed for so 
many years, is a proof of its great usefulness in 
assisting the studeat of medicine iu the condensa- 
tion and arrangement of the information necessary 
to his examination. It is now corrected and en- 
larged, and in its amended form will, I trust, prove 
worthy of its past as of future success. 

M. W. HiLLES. 



A new edition of this work having been called 
for, care has been taken to bring it up to the 
present state of information upon those matters it 
treats of, and as far as its limited size admits. 
Being only intended as a remembrancer y it must 
be borne in mind that acknowledged text-books 
are first to be consulted, and that the amount of 
knowledge requisite for modern examinations 
requires hard work in the dissecting room, physio- 
logical laboratory, dead house, and wards. It is 
hoped that the present edition may in no way fall 
short of its predecessor's popularity. 

E. B. 

February, 1872. 
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CHAPTER I. 



BEMABES ON THE ANATOMY AND SUBGEBY OF 
THE OSSEOUS SYSTEM. 

1. Bones form the passive organs of locomo- 
tion, and serve as a basis or support for the other 
portions of the body. There are two kinds of 
stractare in different bones, and different parts of 
the same bone — viz., the compact and the cancel' 
lous ; they are covered by a membrane, except 
where entering into joints, called external peri' 
osteum (xcpl about, otrriov,) Where there is a 
cavity, as in long bones, they have a lining mem- 
brane called medullary, or internal periosteum, 
The periosteum is a dense fibrous membrane, highly 
vascular, adhering to the surface o£ Wcl^^ycv w&«:^^ 
every part excepting tbe\r eai^JiXaigavwja «i^s»* 

B 



2 ON THE ANATOMY AND SUBGERT 

mities. It coDsists of two layers, the outer of 
connective tissue, and sometimes a few fat cells ; and 
an inner, of fine elastic fibres, foiining a denss 
membranous network. The periosteum is incor- 
porated with tendons and ligaments at their at- 
tachment to the bones. 

2. Arteries enter and veins emerge from 
bones, as may be seen in injected specimens. Those 
of the compact tissue, are derived from a net- 
work of vessels in the periosteum. Those of the 
cancellous, by larger vessels and fewer in number, 
which perforate the outer, compact tissue. The 
medullary canal of long bones is supplied by one 
or more large nutrient arteries, entering the 
compact tissue obliquely, generally about the 
centre of the shaft. The veins have very thin 
walls adhering closely to their long canals, and 
remain open when the bone is divided, thus account- 
ing for the occurrence of purulent absorption after 
amputation. Nerves are freely distributed to the 
periosteum, and can be traced into the bone. L^m- 
phatics have been shown to exist in large numbers. 

3. The membrane covering the bones of the 
skull is also called periosteum, and is covered 
by the pericranium; the dura mater is the 
internal periosteum; the covering cartilage, is 
called the perichondrium. 

4. 2^ chemical structure of bone varies at 
different periods of life. In adult age, animal 
snd earthy matters are nearly equal in quantity, 

^ ^e former /Jtredominating in cliMYioo^, \.Via \a»\.\fet 
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in old age. In one hundred parts, abodt fifty 
consist of gelatine, or animal jelly ; thirty-seven, 
of phosphate of lime : ten, of carbonate qf lime : 
there are also traces oi Jluate of lime, phosphates 
of magnesia and soda, chloride of sodium, and, 
according to some writers, oxides of iron, man' 
ganese, silica, and alumina, 

5. By immersing bones in hydrochloric acid, 
the earthy maiUer is formed into a chemical salt, 
which is dissolved out from the animal matter; 
the bone then becomes flexible : by calcination, 
on the contrary, all the animal matter is de- 
stroyed, and it is then rendered friable and brittle. 

6. Bones are divided into long, short, flat, and 
mixed : the long ones are found principally in the 
extremities, where strength and extent of motion 
is required ; short ones in the hands and feet, 
where very frequent but not extensive motion is 
necessary ; the flat protect cavities, as in the skull 
and pelvis ; whilst the mixed are found where 
both motion and protection of organs are requisite, 
as in the ribs. 

7,J^ong bones consist of a shaft and expanded 
extremities ; in the former, the tissue is compressed, 
and is called the compact portion : in the latter, 
it is expanded into cells, and is denominated the 
spongy, or reticular — e,g,, femur, humerus. 

8. Flat bones consist of plates, or tables, and 
internal cellular structure, or diploe, Tb^i^ ^'cs^ 
bones are spongy, covered \i^ a \JK«L^3a.^«t ^^ <tfss^- 
pact tissue — e.g,, skull, 8ca^vx\a^ 

b2 



4 ON THE ANATOMY AND SUKOERT 

9. JRpiphyses (cTrc^vo/iat, adnascor) are the 
articular extremities of long bones, having distinct 
points of ossification, and are so called only before 
they are united to the shaft by bony matter ; 
apophyses, are projecting parts, or processes 
formed separately from the rest of the bone 
(aTTO^vo/iac, exorior). The diaphysis is the shaft 
of a long bone. A knowledge of the exact period 
of union of the epiphyses with the shaft is of great 
importance in prac^tice and in medico-legal cases. 

10. The development of calcareous matter 
commences, about the fourth week of foetal exis- 
tence, by points of ossification first showing them- 
selves in the clavicle, afterwards in the lower jaw, 
ribs, larger bones of extremities, and head, and 
finally in the vertebrae, tarsus, and metatarsus ; 
whilst some few bones, as the patella, are not 
developed till after birth. As the ossific matter 
increases the cartilage diminishes, and at length 
no traces of it are to be found. 

11. Epiphyses are rarely united to the dia- 
physes, or shafts, before the age of twenty, or later. 

12. Fractured bones are thus united : coagu- 
lable lymph is effused into the cellular tissue 
around the fracture by the inflammatory process, 
the ends of the bone become softened, and are 
united by the lymph, ossific matter is then depo- 
sited in these structures, which become consolidated 
in from three to six weeks, according to the age of 
the joerson and the bone fractured. At first no 

medullary canal exists, and the \)oiie \a \«ct^«t \}s\«xv 
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natural, bat the absorbents restore the bone to 
nearly its original state, and the medullary canal 
is re-established. 

13. In flat bones the mode of union is similar, 
except where there is loss of substance, as in 
trephining the cranium, gun-shot wounds, &c. ; 
in these the loss is seldom repaired. A portion 
only at the circumference being replaced, the 
centre is completed by a thick membrane. 

14. Many fractures within or near joints are 
united by ligament or cartilage — viz., the neck of 
the femur, patella, olecranon, and os calcis : this is 
principally owing to deficiency of periosteum, but 
partly to the difficulty of maintaining position. 
Longitudinal fractures of the patella unite by bone. 

15. The different species of fractures depend 
upon the nature and extent of the injury. They 
are — 1st, transverse ; 2nd, oblique ; 3rd, longi' 
tudinal ; 4th, comminuted; 5th, compound; 
6th, complicated ; and 7th, compound comminuted. 

Transverse consists of simple lesion across the 
axis of the bone ; this is the most easy to treat, 
as the broad ends of the fracture oppose any dis- 
placement. 

In oblique, the lower end of the bone is liable 
to be drawn upwards and backwards by the 
muscles. 

Comminuted fractures depend upon a shattered 
state of the bone, portions of which may ijtc^^^ 
troublesome by acting aa Coxev^tL\iSi^vi"a>^«s^*^5^'^^ 
delay the care. 
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longitudinal ones frequently extend into joints. 

Cornpoimd, are those in which there is a wound 
of the soft parts communicating with the fracture. 
Where, in addition to the fracture, there is a 
dislocation, injury to arteries, or to any vital organ, 
it is called complicated. A compound comminuted 
fracture, is one in which the hone or hones are not 
only shattered and hroken up, hut complicated 
with protrusion through the surface. 

16. The general symptoms of fracture are, 
shortening of the limh, change in its form, crepi- 
tus, pretematuiral mobility, hut loss of power of 
motion; all these are not always present, diffe- 
rent fractures presenting different symptoms. 

In dislocation, there is generally shortenirg 
and alteration of axis of limh, hut in this injury 
the alteration of axis occurs at the joint, whereas 
in fracture it is hetween the joints. 

17. The treatment consists in placing the hones 
in apposition, keeping them there till permanent 
union hy hone has taken place, and suhduing 
inflammatory symptoms : — the first is effected hy 
extension and counter extension, and thus over- 
coming spasmodic action of muscles ; the second, 
hy means of splints, handages, and rest ; whilst 
inflammation is suhdued hy lotions and general 
treatment. 

When splints cannot he used, from laceration 
or contusion, fracture hoxes are used successfully, 
as they admit of lotions and dressings heing applied 
^ £he Jji/iwedpart 
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When rest is not observed, or, from some 
deficiency in the reparative process, such as 
caused by syphilis, struma, rachitis, &c., fractares 
do not always unite; a ligamentous capsule and 
a synovial membrane then cover the broken 
ends of the bone, and a false joint is established. 
The treatment for non-union consists in rubbing 
the ends of the bone together, passing a seton 
through, or even in sawing off a small portion. 
Constitutional treatment in these cases is most 
important 

18. A compound fracture extending into a 
joint with protrusion of bone, does not imply the 
necessity of amputation ; in such .a case, if exten- 
sion will not reduce it, the end of the bone pro- 
truding may be sawn off: where there is much 
laceration of parts, or where large arteries and 
nerves are wounded, and where the bones are much 
shattered about joints, amputation is necessary. 
In these cases, this operation should be performed 
either immediately^ or when suppuration has set 
in ; but should traumatic gangrene come on, the 
operation may be performed before the suppurative 
stage is established. 

A compound fracture which does not require 
amputation, should be converted into a simple one, 
if possible ; this is effected by closing the external 
wound, having previously removed all extraneous 
substances, and by sawing off the protruding end 
of bone, if impossible to return it to vt» «^\»!ic»s>Kv 
hy other means. 
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19. All diseased states, old age, superficial 
situation, and the functions of some bones, as the 
clavicle, constitute the predisposing causes of 
fractures ; whilst external injuries, as blows, falls, 
gunshot wounds, and the violent action of muscles, 
are considered the remote ones. 

The spasmodic action of muscles is a great 
obstacle in the reduction of fractures ; it is over- 
come by bandages, splints, rest, position, and 
opiates, and the administration of chloroform. 

20. The readjustment of improperly set frac- 
tures may be attempted generally during the first 
two or three weeks. After this time the union is 
80 firm as to prevent much success ; when the 
bones are completely united, we are not justified in 
using violent means, although cases will from time 
to time occur in which the surgeon must use his 
own discretion with regard to refracture. 

21. Childhood facilitates the union of bone ; 
old age retards it; diseases, and such states of 
constitution as indicate debility, sometimes alto- 
gether arrest it. 

22. When a cartilage is broken, ossific matter 
is deposited round the part, and bony union takes 
place. 

DISEASES OF BONES. PERIOSTEUM. 

23. The diseases which affect the osseotts system 
are, (1) Those depending on hypertrophy — e.g., 
simple h^ertrophy, exostosis, (2) Those depend- 

-a?^ on a^rqpA^ and degeneration — e.g., atropTin, 
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rickets, mollities ossium, (3) Inflammation and 
supparatiou of bone and periosteum — e.g., acuie 
and chronic injlammation, periostitis, abscess, 
necrosis, exfoliation, caries, nodes, (4) Tumowrs 
cancer, osteosarcoma, cysts, osteo^aneurism. (5) 
Neuralgic affections. 

24. Thickenings of periosteum from syphilis are 
called nodes : they arise from infiltration of the 
periosteum with gummy exudation, and may ex- 
tend to the bony structure. 

Inflammation of bone may be acute or chronic ; 
simple or specific : — the symptoms vary in seve- 
rity. Thus, in some cases where an accidental 
cause has produced the disease, the pain is inc/on- 
siderable, whilst in syphilis it is characterized by 
great severity and exacerbations. In scrofulotis 
inflammation the bone is perceptibly lighter than 
natural. 

25. When a long bone is attacked by inflam- 
mation, the disease generally results in necrosis 
or mortification: this termination is analogous 
to gangrene of the soft parts, and is the result 
of the lesser vascularity of the compact tissue 
of the shafb. The symptoms differ, according 
to the nature of the cause and extent of the 
disease : — there is deep-seated pain ; general and 
unyielding swelling of the limb, without any 
definite boundary, and often involving the next 
joints ; fonenations and escape of matter b^ ^«.\j^- 
lous openings, without aifty ^imvTiMLNA'Q*^ *"VQ^ ^^^ 
of part: thvow^ these opeuVvi^a, Qt cIoouc<b>^^'^' 



10 ON THE ANATOMY AND SURQERT 

tions of dead bone, called sequestra, are felt \vitli 
a probe ; the formation of pus converts the sym- 
X>athetic fever accompanying the first stage into 
hectic, and gpreatly reduces the patient. 

In the treatment of this disease, it must be 
remembered that no cure can be made till the 
dead bone has been removed; this, however, 
must not be done, unless the sequestrum is en- 
tirely separated from the living bone ; when such 
separation has taken place, the bone may be 
exposed by opening the soft parts with a bistoury, 
and then using small trephines ; — tonics, rest, and 
time, then generally complete the cure, which is, 
however, very slow. Keparatiou takes place 
thus : — ^A crust of new bone is formed around the 
sequestrum ; this is then removed, either by the 
eiforts of nature or artificially. Much interference 
is not judicious. Epiphyses are rarely afiected. 

26. Caries or molecular disintegration resem- 
bles ulceration of soft parts ; it attacks the bones 
which are of a spongy nature, is most frequent in 
young persons, and may result either from simple 
inflammation, scrofula, or venereal disease ; in 
general, an abscess forms over the part, which at 
length bursts, discharges a thin ichorous matter, 
and gives passage for the escape of particles of 
diseased bone. It is very slow in its progress, and 
does not end in reproduction of osseous structure, 
but in approximation of the surfaces ; this is well 
seen in caries of the vertebrse. 
^e treatment consists in covm^i-imtalvo^v \ 
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or, where the disease arises from specific causes, as 
syphilis, scrofula, scurvy, in giving remedies 
adapted to those diseases ; excision of the carious 
part will sometimes arrest the complaint and in- 
duce a healthy action of the surrounding structures. 

27. Exfoliation resemhles necrosis, but attacks, 
in general, the flat bones ; it is frequently caused 
by destruction of the periosteum and exposure of 
the bone, but arises also from other causes. The 
term signifies necrosis of a thin superficial layer, 
not inclosed in any shell of bone. The treatment 
is similar to caries and necrosis, but cases of this 
kind are very slow in their progress. 

Mollities ossium is a very rare disease, and 
generally occurs in the female, and at the early 
periods of life $ it is caused by absorption of the 
earthy matter, which then often constitutes only 
one-fifth of the bone ; in rachitis on the contrary, 
there is a deficiency of earthy matter from birth. 

28. Suppuration occurs in the medullary cavi- 
ties (osteo-myelitis), or in the cancellous structures 
of bone; the symptoms are often very obscure, 
and difier much ; in cases of these kinds the ab- 
sorption occasionally takes placte to a great extent. 

29. Spina bifida consists in a deficiency of some 
of the spinous or other processes of the vertebrae 
or sacrum, and a tumour containing cerebro-spinal 
fluid and nerves, having as its sac the investing 
membranes of the cord and integument. It ^ene.- 
rally proves fatal, as a child 9£<iciu^ -w^ '^ x"^x?^ 
Uvea after the age of tktee. 
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30. Exostosis is a tumour formed by irregular 
hypertrophy — having the structure of ordinary 
hone. Painless, unless it presses upon important 
structures, when it may give rise to serious results. 

Kemarks on the other diseases of bone above 
enumerated will be found in the sections on scro- 
fula, syphilis, <&c., and in other parts of the work. 



CHAPTER II. 

ON SEFABATE BONES. 

The Spinal Coltimn and Bones of Head, 

31. The spinal column, situated at the middle 
and posterior part of trunk, consists of two 
pyramids applied to each other by their bases ; 
the lower is formed by the sacrum and os coccyx : 
the upper, by the true vertebrae, of which there 
are twenty-four — viz., seven cervical, twelve dorsal, 
and Jive lumbar. Each X)f the vertebrae have a 
body, seven processes, two peduncles, two lamince, 
two notches, and a foramen : they are of mixed 
structure, and are developed in general by three 
points, one for the body, the others for the lateral 
and posterior parts. The body is cancellous, with 
a more dense covering to protect it ; the processes 
are of compact tissue, but become spongy where 
enlarged. Each of the three classes of vertebrae 
have distinct characteristics, whilst some in each 
c/oifs differ lirom the others in aam^ c\aaa*, thvia 
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the last of the cervical resemhles the first of the 
dorsal, and the same resemblance is observed at 
the termination of the dorsal. 

32. Cervical vertebra are characterized by the 
greatest length of body being from side to side, 
by the greatest depth being in front, by the 
superior surface of same being concave, and sur- 
mounted by two projecting aire or lamina; by 
the spinous processes being bifid, — the transverse 
bifid, and perforated by foramen for vertebral artery 
— the laminre narrower and longer than in other 
classes of vertebrre — the foramen for spinal marrow 
large and somewhat triangular — and the notches 
for exit of nerves anterior to articular processes. 

33. Dorsal vertebra, intermediate in size, have 
the body largest from before backwards, thicker 
posteriorly than anteriorly, and marked above and 
below by articulating surfaces for the ribs, of 
which the upper facet is the larger ; the transverse 
processes long, thick, directed backwards, and 
marked by a smooth facet for the tubercle of a 
rib; the spinous processes long, imbricated, di- 
rected downwards, and terminating in a tubercle ; 
the foramen small and circular. 

34. Lumbar vertebra are the largest, have the 
greatest diameter of body transversely, which is 
thicker anteriorly than posteriorly ; spinous pro- 
cesses transversely flattened, thick and horizontal 
<— transverse, thin, and directed directly outwards 
— notches deep, especially lower — m^^-^-Kt^ I'sk.^* 
men trianguiar. In t\i© cerolcdl x^^'ci^k- *^a» 
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superior arHculating processes look upwards and 
backwards, the inferior downwards and forwards : 
in the dorsal, the superior look directly back- 
wards, whilst the inferior are directed forwards : 
in the lumbar, the superior look not only back- 
wards but inwards ; the inferior, outwards and 
forwards. 

35. Peculiar cervical V, First cervical ver- 
tebra, or atlas, is a mere ring of bone, having 
neither body nor spinous process: it is thickest at 
the articulating processes, and has the ring, which 
occupies its whole diameter, divided into two by a 
projecting portion of the articulating process ; the 
posterior of these rings occupies four-fifths, and is 
for the spinal marrow ; the anterior is marked by 
a smooth facet for th^ odontoid process which lies 
in it. A ligament, called transverse, separates 
these foramina : the transverse processes are large, 
but not bifurcated. 

Second cervical vertebra, or axis, presents on 
the upper surface of body a process called odontoid, 
on the anterior and posterior surface of which are 
two smooth facets: on anterior surface of body 
are two depressions for longus colli muscles; its 
spinous process is large, bifid, looks directly back- 
wards, and has a deep channel on inferior surface ; 
transverse processes are small but not bifurcated ; 
medullary foramen very large ; on the anterior and 
inferior part of the body thei*e is a projecting por- 
tion for concave surface of next vertebra. 
Spven^A cervical resembles doii&a\*, v\> V^aa «xv 
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elongated spinous process, and is not always per- 
forated by the vertebral foramen. 

Peculiar dorsal V. First dorsal differs from 
others of this class in having a perfect articulatioa 
for iirst rib besides half a one for next. 

Tenth, eleventh, and twelfth dorsal have each a 
distinct facet for the articulation of a rib : the 
two last have no articulating suiface on the trans- 
verse process. 

36. The riha are in number twenty-four — viz., 
twelve on each side ; they are divided into seven 
true and five false — increase in size down to the 
eighth, and then diminish to the twelflh. The 
first is nearly horizontal, whilst the others are 
suspended more or less obliquely from the vertebrae. 
The parts of a rib are — head, neck, tubercle, body 
(on which last is the angle), sternal extremity, and 
groove for intercostal artery. The head is divided 
by a ridge into two articulating surfaces for 
attachment to the bodies of vertebrae — a similar 
articulating surface is seen on the tubercle :~- 
these last marks are not observable on the three 
last ribs : — the sternal end is concave for articula- 
tion with cartilage. 

On the upper surface of the first rib, which 
looks upwards, there is a tubercle for the attach- 
ment of scidenus anticiis, in front and behind 
which are grooves for the subclavian vein and 
artery : this rib has no angle, and is destitute of 
groove. The distance of the angU ixwa. ^xJaJst'cs^^^ 
increases gradnaWy from BeconOi Vj^i ^«^^vi\i\ki^H^^ai^ 
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in twelfth it is not perceptible. There is one point 
of ossification for the head, one for the tubercle, and 
one for the body ; the epiphysis which becomes the 
tubercle is isolated to the age of eighteen or twenty. 

37. The sternum is composed of three pieces : 
the upper one, called manubriam, is triangular, 
and attached at its inferior margin to the next 
portion or body: this is much longer than the 
manubrium, and is marked by transverse lines, 
indicating its original division in the foetus : at 
the upper angles of the manubrium are two 
sigmoid-shaped surfaces, looking upwards and 
backwards, for articulation with the clavicle: 
below these are situated two other articulating 
surfaces, the upper for the cartilage of first rib, 
the lower for half the second, the articulation 
being completed by the body of sternum : on the 
sides of this last are depressions, for articulating 
with half the second, the third, fourth, fifth, sixth, 
and part of the seventh ribs. 

The lower portion of this bone, called xiphoid, 
or ensiform cartilage (ll<^os a sword, ellos figure), 
is sometimes ossified, but generally cartilaginous ; 
— it gives attachment to the muscles of the abdo- 
men, and is sometimes bifurcated and perforated 
by foramina for passage of vessels. 

The structure of the sternum is spongy, and the 
development by eight or nine centres of ossification, 

38. Bones of head and face are twenty-two in 
i}umber — viz., occipital — frontal — ethmoid — sphe- 

no/d — twop&rietal — twotempoial/ormiug crauium; 
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^-two superior maxillarj— two malar— two nasal 
— ^two lachrymal — ^two palate — two inferior turbi* 
nated — vomer — and inferior maxillary, Jhrminy 
face; of these, one, ike frontal^ is common both 
to cranium and face ; — sixteen are symmetrical, or 
in pairs — six single. In addition to these, there are 
seen many loose triangular- shaped bones situated in 
the sutures, called o%sa triquetra, the number of 
which depends upon the rapid growth of the brain. 
The bones qf cranium have two tables, of which 
the inner is called vitreous, from its very brittle 
nature ; between these plates is the diploe, which 
IS, however, at some parts deficient, and leaves 
cavities, as the frontal and sphenoidal cells. These 
bones offer the best specimens of the class of flat 
ones, but are not of equal thickness throughout : 
on their inner surface they are marked by eleva- 
tions and depressions, which do not, however, 
accurately agree with the convolutions of the brain : 
the external surface is smooth, and covered by 
periosteum, over which plays the occipito-frontalis 
muscle; the dura mater forms the inner perios- 
teum : all these bones are united by sutures, which 
sometimes become ossified towards old age. On the 
upper surface, in the median line, are seen in the 
chUd the two Jbntanelles, of which the anterior, 
quadrilateral in shape, is formed by the angles of 
Uie parietal and frontal bone not being ossified at 
this age; the posterior, triangular in shape, is 
formed by a similar deficiency \ivtVi^'^%\»cv^x vcv^gyssi^ 
of the parietal and the BupetioT «ww\^<& ^^ ^y^^^S^ 
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bone. At the posterior aspect of the skull ard 
seen two lines, called transverse ridges : these are 
intersected by a perpendicular ridge, which com- 
mences in the centre of the superior, at a tubercle 
called the occipital protuberance, and terminates 
at the foramen magnum ; these ridges, and spaces 
between, are for the attachment of muscles. At 
the anterior aspect of the skull are seen the orbital 
margins — above which are two other ridges, called 
superciliary, and between these, in the median line, 
is an eminence, indicating the situation of the fron- 
tal sinus : at the sides of cranium are also seen two 
ridges commencing at external angle of the eye, 
and extending along the frontal, parietal, and 
temporal bones, to the mastoid process ; these are 
called the temporal ridges, and give attachment to 
temporal muscle. On the inner surface of the 
bones of the head is seen a furrow extending along 
the frontal superior margin of parietal bones, and 
portion of occipital for superior longitudinal sinus ; 
this groove divides opposite the internal occipital pro- 
tuberance Into two, for the lateral sinuses, which 
after grooving the occipital, posterior inferior angles 
of parietal, mastoid portion of temporal,and occipital, 
pass through the foramen lacerum posterius, and are 
then called internal jugular veins; — beneath the late- 
ral sinuses are situated the lobes of cerebellum ; above 
them are the posterior lobes of cerebrum ; an internal 
occipital ridge sepai'ates these cerebellar fossse, and 
ends in the foramen magnum^ through which pass 
iiia Bpinal cord, vertebral aitems, e^VvksX ^<co&%^<(yc^ 
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nerves, and the theca vertebralis, which consists of 
dura mater, arachnoid, containing the cerebro- 
spinal fluid, and pia mater, the spinal arteries and 
veins. Anterior to this foramen is the basilar 
process which looks upwards and forwards ; it is 
grooved on its upper surface, and gives support 
to pons Varolii ; this process is attached to the 
body of the sphenoid bone, and towards the middle 
period of life is firmly united to it by ossific matter ; 
extendiug outwards from this process are seen the 
petrous portions of temporal bones, marked on 
their upper surface by very distinct eminences, 
beneath which are the superior semicircular canals, 
and at their superior and inferior margins, by 
grooves for the petrosal sinuses ; at the junction of 
these bones with the body of the sphenoid are seen 
the foramina lacera media, across which pass 
internal carotid artery and through them the vidian 
nerves. There, are also seen on this petrous bone, 
posteriorly, the meattis auditorius interntcs, for 
the two branches of seventh nerve, aqueducttis 
cochlecB and aqueductus vestibuli for veins; on 
superior aspect, aqtieductus Fallopii for the greater 
petrosal nerve, whilst still more anterior is the 
entrance of Eustachian tube. In this bone are 
also situated the tympanum, vestibule, semicircular 
canals, and cochlea constituting the internal and 
middle ear. In the median line, and anterior to 
the basilar portion, is an elevated surface, the sella 
turcica, depressed in its centre, «vxx\SLWW5iya^ \s^ 
four clinoid proce8se%^ and ooiAjalMiASi^ ^>^\:b^s»r| ^ 
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body. Immediately in front of this fossa is an 
eminence, the olivary process, on which lie in a 
groove the optic commissures — and on either side 
are two foramina, optic-foramina, for the passage 
of the optic nerves, and ophthalmic arteries. On 

' the outer side of these are the alcB majores and 
minores of sphenoid bone: beneath them and 
looking backwards, are seen successively the fora- 
men lacerum anteritis, for the transmission of 
third, fourth ophthalmic branch of fifth and sixth 
nerves, together with ophthalmic veins and one 
head of external rectus muscle : foramen rotundum 
for second division of fifth nerve, and foramen 
ovale for third division of same ; a little posterior 
and external to this foramen is the foramen spino- 
sum for the middle meningeal artery, which grooves 
sphenoid, temporal, sphenoid and interior inferior 
angle of parietal ; the whole inner surface of this 
last bone is also grooved for this artery, which 
supplies the dura mater, and through a foramen 
communicates with the arteries on the exterior. 
Here also are seen numerous depressions, in which 
are lodged the corpora Pacchioni. Anterior to 
clinoid processes and wings is seen a raised surface, 
having in its centre the crista galli process for 
attachment of falx cerebri ; this process terminates 
anteriorly in the foramen csecum : on either side of 
it is a perforated plate of bone, called cribrifo7*m, 
for olfactory and nasal twig of ophthalmic nerves : 
the surfaces of bone external to this are convex, 

marked by eJevationa and depressions, and offer 
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support to anterior lobes of brain ; posterior, and 
below the wings on each side, are the two concave 
surfaces for middle lobes of brain, Casserian 
ganglion, internal carotid artery, cavernoas sinases, 
and third, fourth, first portion of fifth, and sixth 
nerves, which pass through its outer wall. The 
cerebellar fossae have been before mentioned ; they 
lie much lower than this surface, and are separated 
from the posterior lobes by tentorium cerebelli. 

39. The inferior aspect of skull presents, on 
each side of foramen magnum, the two condyles 
which approximate anteriorly, and articulate with 
atlas. In front of and behind these may be seen 
two foramina, the anterior and posterior condyloid 
foramina; the ninth nerve passes through the 
former, and a small vein and artery through the 
latter, when it exists. In a transverse direction 
from the condyles, and more external, are the 
mastoid processes and digastric grooves; these 
grooves give origin to digastric muscles, whilst 
the mastoid process, which is cellular in structure, 
has attached to it the sterno-cleido mastoideus, 
splenius, and trachelo- mastoideus. In front of 
the digastric groove is seen the elongated styloid 
process for the attachment of stylo-hyoid, glossus, 
and pharyngeus muscles, and for the stylo-maxil- 
lary and stylo-hyoid ligaments. Ossification of 
this process does not take place till some years 
after birth : around its base is a lamina. <^i Vtf:s^<^<» 
'he vaginal process^ vrla\c\i ci\/e>xA» Vcc^vt^^^^is:^ 
^paratea thia surface into Vuo ^%s\»\>i'^«^^^ ^ 
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are seen the entrances of the internal carotid 
artery and foramen lacerum posterius, whilst 
anterior is the glenoid cavity, separated into two 
portions by Glasserian fissure for passage of 
chorda tympani, laxator tympani muscle, tympa^ 
nic artery, and for attachment of processus gra- 
cilis of malleus ; in the posterior part of this 
cavity is situated the parotid gland — in the anterior 
the head or condyle of the lower maxilla : between 
the styloid and mastoid processes is a foramen, the 
stylo-mastoid for portio dura nerve, and imme- 
diately external, the meatus auditorius extervus. 
More internal, and on the lower aspect of petrous 
bone, we observe a rough surface for attachment 
of levator palati and tensor tympani muscles : 
before this surface are seen the spinous process of 
sphenoid bone for attachment of internal lateral 
ligament of lower jaw — opening for Eustachian 
tube — spinous foramen, for middle meningeal 
artery — foramen ovale, for third, division of fifth — 
and pterygoid processes, and fossse. Between the 
petrous bones, and anterior to foramen magnum, 
is seen the basilar process marked by pharyngeal 
spine and rough surfaces for attachment of rectus 
capitis anticus major and minor muscles, and the 
two superior constrictors of pharynx : this surface 
is separated from petrous bone by foramen lace- 
rum medium, at the anterior part of which may 
be seen the posterior opening of pterygoid fora- 
men. Situated in the root of this process is a 
^waU cavity, the navicular foz&a^^^ cvt^\rttAKi»ft 
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palati mnscle, and at the extremity of the internal 
pterygoid plate i8 the hamular process, around 
which this muscle plays : the two large openings 
named posterior nares are between, and still 
more anteriorly the palatine surface, which is 
surrounded by alveolar process, and is perforated 
by the anterior nasal or palatine foramen, and two 
posterior palatine canals for transmission of de- 
scending branches of Meckel's ganglion and pos- 
terior palatine artery. On the outer side of the 
glenoid cavity is the tuher arUculare for attach- 
ment of external lateral ligament of lower jaw ; 
and from this point an arch of bone is seen ex- 
tending forwards, which is called the zygomatic 
process ; it unites with the malar bone, and bounds 
the temporal and zygomatic fossse, and still more 
internally the spheno-maxillary and pterygo- 
palatine fossse, in which last lies Meckel's ganglion, 
and immediately internal to which is seen the 
ptery go-palatine foramen, for transmission of nasal 
branches of Meckel's ganglion, and nasal artery. 

40. Orbital cavities, situated at the apper and 
anterior part of face, are pyramidal in shape, with 
their bases directed forward : the internal wall of 
one orbit is parallel with that of the other, whilst 
the external ones diverge, and do not extend so 
far forward: a line drawn through the axis of 
each meets on the sphenoid bone ; in either orbit 
are seven bones, the frontal, ethmoid, sphenoid, 
malar, superior maxillary, lachrymal^ and patat^ *, 
the three first are commoii Vo ^^ \?«^ ^i^^^X^^ 
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that there are only eleven hones entering into 
hoth. At the posterior part of this cavity are 
seen the foramen lacerum anterius and foramen 
opticum ; extending outward, and separating the 
outer from inferior wall, is the spheno-maxillary 
fisswre, across which passes the infra-orhital nerve 
and artery ; in the inferior wall is seen the canal 
along which this nerve and artery run : on the 
inner surface are two foramina, the anterior and 
posterior ethmoidal, the first for transmission of 
nasal twig of ophthalmic nerve, the latter for the 
ethmoidal artery. Near the inner angle of the 
orhit is seen the na>sal canal, opening helow into 
the inferior meatus of the nose, and affording 
passage for tears from the eye ; at the anterior 
upper and inner border is also seen a rough de- 
ipression for the attachment of the pulley for the 
tendon of superior oblique muscle ; in the outer 
and upper wall there is a depression for lachrymal 
gland, and in the superior margin a depression 
or groove, and sometimes a foramen, for passage 
of frontal nerve and artery ; this nerve, which is 
a branch of the first division of fifth, supplies the 
forehead; immediately beneath the orbit is the 
anterior opening of infra-orbital canal, through 
which emerges the second division of fifth, whilst 
the third division passes through the inferior 
dental foramen in the lower jaw. The contents of 
the orbital cavity are dura mater, and fat — globe of 
eye — lachrymal gland, and duct*— four recti, supe^ 
r/arsuid tJiferiar obliguCi and le:foatQT palpebra 
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superioris muscles— lenticular ganglion — oph» 
thalmic artery and branches — ophthalmic vein-^ 
second, third, fourthy first division of fifth, sixth, 
sympathetic, and ciliary nerves ; around the mar- 
giDB are placed eyebrows, eyelids, cilia, Meibomian 
glands, reflections of mucous membrane, and 
puncta lachrymalia — from which last proceed the 
small mucous canals terminating in nasal duot 
{canaliculi). 

41. Nasal cavities are formed by fourteen 
bones — viz., the upper wall by frontal, ethmoidal, 
and sphenoidal ; anterior wall by nasal, and nasal 
processes qf superior maxillary : lateral walls by 
ethmoid, superior maxillary, os lachrymals, 
inferior spongy and palate bones : the vomer, 
azygos plate of ethmoid bone and cartilage qf 
nose divide this cavity into two parts, extending 
from anterior to posterior nares : in each lateral 
half are three channels, called superior, middle, 
and inferior meatus ; into the superior open the 
posterior ethmoidal, and sphenoidal cells, and 
ptery go-palatine foramen ; into the middle, the 
anterior ethmoidal cells, frontal sinus, and antrum 
Highmorianum ; into the inferior, the lower open- 
ing of lachrymal canal. The nose is lined with 
mucous membrane, the bones forming its interior 
are exceedingly delicate, and are composed of thin, 
compact, and some spongy tissue; it is liable to caries, 
exfoliation, tumours, syphilitic ulceration, polypi, 
disease of antrum, and malignant dm'd&^;«^ ^1\sss««*»* 

42. This cavity is increased \i^ VJaa <5i>(k5L\s^^^'^^5^ i 
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and sphenoidal cells and frontal sinnsy.all of which 
are lined by the same membrane, and are subject 
to the same diseases ; in the outer wall is the 
antrum Sighmorianum, of a pyramidal shape, 
situated in the superior maxillary bone, bounded 
below by alveolary process, laterally by sides of 
the superior maxillary bone, and superiorly 
by orbital plate of same bone; it is lined by 
mucous membrane, and is liable to be afiected by 
abscess, hypertrophy, exostosis, enchondroma, 
Jihro-plastic tumours, fibrous tumours, encysted 
tumours, and cancer, 

43. Ossification takes place in the bones of head 
and face by numerous points : in the occipital are 
four ossific centres, one of which is for the basilar 
process, one for each condyle, and one at the pro- 
tuberance. The parietal bone has one ossific 
point alone, which is in the centre. The temporal 
has six centres of ossification, one for petrous 
portion, one for external auditory canal, one for 
squamous portion, one for mastoid, one for zygo- 
matic, and one for styloid process. In ^<b frontal 
are seen two, corresponding to frontal eminences ; 
in the ethmoid there are three, for the middle and 
two lateral regions. The sphenoid has seven 
points — viz., for the body, for bases of pterygoid 
processes, wings and inner pterygoid plates : — the 
vomer, palate, inferior turbinated, nasal, lachry- 
mal, and malar bones, are developed by single 
points of ossification : in the lower maxillary bone 
^ejv are two, whilst in the superior maxillary are 
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ueveral, ooiresponding to alveolary arch, body, 
palate, malar and orbital processes. 

44. The ieeth are thirty-two in number in the 
adult — consisting of eight incisors, four cuspidati, 
eight bicuspidati, and twelve molares ; the last are 
deficient in childhood. A tooth consists of a croim, 
a veckj and a root ; the first is above the alveolary 
ridge, and is covered by enamel, the root is within 
it, whilst the neck is intermediate. The structure 
of the teeth is nearly the same as the other bones, 
with rather more fluate of lime, but no cellular 
intervals : the enamel contains gelatine, and its 
fibres are in a contrary direction to those of the 
other structure of the teeth ; it does not contain 
any vessels, and when once destroyed is not 
renewed ; in the crown is a cavity filled with a soft 
gelatinous fluid, called pulp; this communicates 
with the root by a canal, through which vesseliv, 
nerves, &c., enter: the periosteum of the lower 
jaw is reflected into the alveoli, and thence on to 
the roots of the teeth which it invests. The in- 
cisors and canine teeth are developed by single 
points of ossification ; — the bicuspidati and molares 
have, in addition, one for each root. 

OK THE DISEASES OF XASAL CAVITT. 

45. The principal diseases of the naaal cavitiea 
are epistaxis and polypus. 

^^a«#, or bleeding from the tww^, ,«^^ ^ 
all penodM of hfe:— m IVifc ^cmTvoAT««. ^ - 
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gested state of the blood-vessels ; in the old, from 
their being in a relaxed state. When mild, the 
application of cold to the nose and face, or back of 
the neck, will stop the bleeding; but in more 
severe cases it will be necessary to plug the nostrils 
with dossils of lint, or even the posterior nares. 

JPol^i are of four descriptions, the gelatinous, 
hydatid, carcinomatous, axid fungoid. The ffela- 
tinous is the most frequent, and grows from the 
upper spongy bones ; it is pear-shaped, of a 
greenish yellow colour, soft and streaked near its 
neck with small blood-vessels. The symptoms 
are, obstructions in the nose, especially in damp 
weather, and deformity. The tumour may be seen 
on examination. This form should be removed by 
the forceps. 

The hydatid is very rare, and consists of a 
number of thin vesicles filled with a watery fluid ; 
these burst on pressure, when nitrate of silver 
should be applied to prevent their return. 

The other forms are malignant, and must be 
treated as in other parts of the body. 

OzcBna, or MhinorrhoBa, is sometimes described 
as a disease, but is, properly, the consequence of 
disease, as venereal, scrofula, &c., <&c. ; it is foetid 
discharge from the mucous membrane and nose. 

Abscesses form in the antrum — they may be 
discharged by drawing one of the molar teeth in 
upper jaw. 
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CHAPTER III. 

THE ANATOMY AND DISEASES OF JOINTS 
IN GE^EBAL. 

46. Articulations are of three kinds : — 

Ist, Diarthrosis (Aia per, ixpdpov articulas), a 
moveable joint — comprising enarthrosis (cv in, 
&pdpov), a ball-and-socket joint ; ginglymua 
(yiyyXvfios, cardo), a binge joint, which is either 
rotary or angular ; Arthrodia {apdpov), an articu- 
lation of plane surfaces with distinct motions. 

2nd, Amphia/rthrosis {afjKJn utrinque, &pdpov) 
constitutes the second division: in this species 
there is an intervening substance with very 
obscure motion, as in the bodies of the vertebrae, 
and symphysis pubis. 

3rd, Syna7i,hro8is (2vv cum, apdpov) is an 
immovable articulation, and is divided into — 
1st, Suture, as in the bones of the head; 2nd, 
Marmonia, where surfaces are simply in contact, 
as in the articulations of the nasal bones; 3rd, 
Gornphosis, where a bone is implanted into 
another, as a tooth in the socket ; 4th, Schindy' 
lesis, where a ridge of bone is received into a 
groove in another bone, as in rostrum of sphenoid 
and upper edge of vomer. 

47. The tissues which enter into the formation 
of joints are — 1st, bone; 2nd, cartilage; 3rd, 
ligament; 4th, fihro-cartilage ; 5t\i) s^wmniX^ 
membranes ; and 6th, muscles. JH 
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The ends of the hones enterii^g into joints are 
enlarged, of a spongy nature, covered by synovial 
memhrane instead of periosteum, are retained in 
situation hy ligaments and muscles, which are 
invested with a layer of cartilage, which protects 
them, and gives elasticity to the joint. Some, as 
t)ie knee-joint, lower jaw, and sterno-clavicular, 
possess moveable fibro-cartilages in their interior. 

48. Cartilage, one of the elementary tissues, is 
elastic, compressible, and of a yellowish-white 
colour ; no blood-vessels have been traced into it, 
its nutritive supply being derived from the adjacent 
synovial membrane and bone, but it is destroyed in 
disease : its chemical composition is albumen, 
water, phosphate of lime, and gelatine. It consists 
of a basis of intercellular substances, in which are 
imbedded the cartilage-corpuscles. Inflammation 
attacks it, causes it to swell considerably, and 
generally terminates in erosion : it is adherent by 
one side to the epiphyses of bones — ^is thickest in 
the centre where situated on a convex surface — 
thickest at the circumference where lining a cavity. 

49. FihrO'cartilage consists of cartilage, ar- 
ranged in laminsB, and surrounded by fibrous 
membrane, which also intersects its layers; it par- 
takes of the properties of both these tissues; is 
generally found in the immovable articulations, 
and is supplied with blood-vessels ; the best illus- 
trations of it are the intervertebral substances, 
which are highly elastic ; it is also found in the 

j'neervals of moveable joiuia. 
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50. lAgaments- are dense, fibrous structures, 
arranged either in the form of flat bands, of white 
glistening bundles, or of expanded membranes ; 
they connect bones and cartilage together, and 
frequently enter into the joints : where such is the 
case, they are enveloped at their ends by peri- 
osteum ; some of the folds of the peritoneum and 
fasciaB are also called ligaments ; the interosseous 
ligaments, lateral ligaments binding the joints 
together, and capsular ligaments of hip and 
shoulder, are specimens of the first three kinds ; 
the folds of peritoneum covering the liver, and 
those of the fascise covering "the bladder of the last. 

51. Minute examination shows that the fibres 
in ligament cross each other in all directions, 
whilst in tendon they all run parallel. Gelatine 
is found in both of these, but m ligament alone 
there is albumen in considerable quantities. In- 
flammation may occur, primarily, in this structure, 
but is generally the consequence of disease of 
cartilages and synovial membranes : it may termi- 
nate in thickening or ulceration. 

52. Synovial membranes are shut sacs, and are 
applied over all the articulating parts of moveable 
joints : — in appearance they resemble serous 
membranes, but in function they differ from them, 
nor do they possess the same vascularity; in their 
diseases they have most similarity to mucous, as 
inflammation generally terminates either in sup- 
puration or ulceration, Mucua, 'AVy(x\!CL<^\!i^ ^s^ 
oiher orgmio matters, togetViet m^ i«^^ <2^ 
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of sodiuro, sulphatetn and phosphates of the alkalis, 
carbonate of lime and earthy photfphates, are found 
in the fresh synovia secreted by the synovial 
membrane. 

53. The diseases which attack joints are nu- 
merous; they are — 1st, Inflammation qf the 
synovial membrane (acute and chronic, synovitis) ; 
2nd, Fungous growths; 3rd, Ulceration of carti' 
lages; 4th, Loose cartilages; 6th, Scrqfulous; 
6th, Syphilitic; 7i\i, Sheumatic affections; 8th, 
Hysterical; and 9th, Anchylosis. The principal 
accidents are — Dislocations, fractures, wounds, 
sprains t &nd foreign bodies in joints. 

64. Synovitis may arise from cold, syphilis, 
gout, rheumatism, phlebitis, mercury, or wounds. 

When from cold, it occurs generally in the 
most unprotected joints ; but when from wounds, 
it is most severe ; in syphilis, rarely more than 
one joint is attacked at the same time, but in 
rheumatism several may suffer at once, or meta- 
stasis may take place. In idiopathic disease of 
joints, the inflammation generally commences in 
synovial membranes, but in scrofulous disease, in 
the bones. 

The symptoms of synovitis are, swelling, heat, 
pain, fluctuation, and inflammatory fever, which is 
quickly converted into hectic. 

The pain commences in one spot, spreads rapidly 
over the whole joint, and becomes very^ severe ; in 
a day or two an increased secretion of synovia 
ttikes place, which becomes leBS aib\im\ivQ\is tha 
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naiaral ; Btiffness occurs, and the joint becomes 
swollen, especially where unprotected by liga- 
ments ; if not arrested, synovitis goes on to sup- 
puration, ulceration of cartilages, and disease of 
the bones, or terminates in a chronic state, when' 
the structures become much thickened, and the 
motion imperfect. . 

The treatment of this inflammation consists of 
local bleeding, by leeches and cupping, as far as 
the patient's strength will admit, fomentations, or 
oold lotions, purgatives, and rest ; in severe cases, 
where suppuration occurs, free incision into the 
joint should be made (antiseptically) or tapped 
through an aspirator ; in the chronic state, topical 
bleeding, blisters, bandages, liniments, and, towards 
the last, moderate use of the limb. 

55. When ulceration of the cartilages has 
taken place, and the disease has extended to the 
bones, the most favourable termination is anchy^ 
losis, as these substances are rarely reproduced ; 
for this state, rest, counter-irritation, such as 
issues, moxas, antimonial or savine ointment, 
blisters, and local bleeding, constitute the treat- 
ment ; towards the last, ptimping cold water on the 
part, and tonic medicines have proved of service. 

56. Scrofiilotis disease is the most frequent of 
all the affections of joints ; it may commence in 
the ends of the bones, which are of a cancellous 
structure; or in the synovial membrane, or in 
both, more rarely in the soft tissues u^&t ^<^ \^\fii^\ 
ia most frequent in the aitv\de, Vn^^, ^S^'^ ■> 
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Lip joints ; occurs in scrofulous habits of hcffyi^ 
and is called white swelling. — There are three 
stages — Ist, when the disease is confined to the 
bones ; 2nd, when the external parts are thickened 
and swollen; and Srd, the stage of suppuration, 
with ulceration of cartilages, abscess, and disloca- 
tion. Lameness is the first symptom ; then pain, 
which extends down the limb, and is ofben re- 
feiTcd to a neighbouring joint ; has its true seat 
discovered by striking or moving the limb, but is 
not so severe as in other diseases ; tension, smooth- 
ness, and whiteness of the skin ; loss of shape of 
joint ; lengthening of limb, partly from inflamma- 
tion, but principally from the position in which 
the patient stands, and which is afterwards con- 
verted into shortening, abscesses, dislocation, in- 
ability of standing upon the limb, sympathetic or 
hectic fever, and emaciation. When once excited, 
this disease is vefy difficult of control ; it most fre- 
quently occurs in childhood, and is very generally at- 
tended by other symptoms of a scrofulous tendency. 
The treatment during the active stage consists 
•f fomentations, lotions, poultices, purgatives, and 
rest ; if suppuration occur, the abscesses should be 
carefully opened ; where the disease has arrived at a 
more chronic state, of counter-irritation, sea air 
and bathing, external applications of iodine, or 
occasionally of leeches, stimulating liniments, and 
of pressure. Scott's dressing sometimes of use. 
67. Loose cartilages are formed either within 
or on the external surface of syaoviai rckembranesy 
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ittd, according to Sir Benjamin Brodie, are often 
generated like other tumoars ; they appear to be 
perfectly cartilaginous in structure, and differ in 
size from a pea to a small patella ; when placed 
between bones they are characterized by intense 
pain and loss of power of motion ; if much annoy- 
ance is occasioned by them, removal may be 
resorted to, but as inflammation frequently follows 
this operation, it should not be attempted whilst the 
joint is in a painful state. Most frequent in knee. 

58. Ulceration of cartilages may either occur 
primarily, or may be the result of synovitis ; it is 
most frequently observed in adults, is accompanied 
by a fixed pain referred to one spot, without 
swelling in the first instance ; but after some 
weeks, or even mouths, the swelling appears, the 
pain is worse at night, ejQTusion takes place, and 
fluctuation is felt ; when any of the cartilages are 
thus destroyed, and caries has attacked the bones, 
the most favourable termination is anchylosis of 
the joint ; the treatment is the same as in the 
other inflammatory diseases of these parts. 

69. When scrofula attacks the hip joint, it is 
called coxalgia, or morbus coxse, and has some 
symptoms which are not found in other joints ; it 
occurs in childhood, generally before fourteen years 
of age, but sometimes later, and is indicated by 
pain in the knee (to which joint pain is first 
referred) and ankle along the course of the sa^kexskM^ 
nerve ; the leg is dragged 24\«t >i»aft ^wsvssA w\fe «s^h| 
the fold of the nates d\«ap^9iX^ \ 'W^SS- ^^^***^ 
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be made, or the limb rotated, the pain is then felt 
in the joint affected; the glutei muscles waste 
away, the thigh inclines forward, and the limb is 
kept somewhat bent; in other respects, the 
symptoms resemble those of other scrofulous 
diseases of joints, and the same plan of treatment 
is required ; the most favourable termination is 
spontaneous dislocation, and formation of a false 
joint on the dorsum ilii. Excision very successful 
as a rule. 

60. Dislocations occur most frequently in joints 
which admit of motion in enery direction ; where 
the motion is limited, the ends of the bone are, 
generally, only partly displaced. 

Where, in addition to the dislocation, there is a 
wound communicating with the joint ; it is called 
compound — when accompanied with fracture of 
bone, complicated, 

61. The causes of dislocation are — ^violent 
action, or paralysis of muscles ; smallness of arti- 
cular surfaces, and relaxation of ligaments ; diseases 
occurring in joints, as caries of bone ; ulceration of 
cartilages, or collections of fluid ; previous dislo- 
cations ; and external violence. 

62. The symptoms are — shortening, or, in two 
instances, lengthening of the limb ; immobility ; 
pain, and numbness ; alteration in the axis ; 
swelling, or flattening of the muscles ; and genersd 
deformity of the joint. 

63. These accidents may be distinguished from 
/ractures, by the former being immoN^^A^, \ii^ 
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latter pretematurally moveable; by the want of 
crepitus in dislocation, and by the swelling, dis- 
tortion, and alteration in the axis of the limb 
taking place at the joint, whereas in fracture they 
occur at some point along the shaft. 

64. Dislocations from disease do not admit of 
reduction, but are considered to terminate most 
favourably when a false joint is formed. 

65. The most recent dislocations are least 
severe, admitting of more easy reduction ; if the 
bones continue unreduced, lymph is thrown out 
around the articular surfaces, which is first con- 
verted into a ligamentous, then into a bony socket— 
the former cavity is gradually obliterated by ab- 
sorption, and a new joint, possessing considerable 
motion, is established. 

66. Dislocations of the shoulder or hip can 
seldom be reduced after three months ; those of 
ginglymoid joints generally become irreducible 
after a month ; in persons of a relaxed habit this 
rule need not always be observed, but mischief is 
caused by attempts to reduce after these periods, 
in muscular persons. 

67. In recent dislocations, the return of the 
bone to its socket is generally distinctly avdible, 
but in old instances such is not the case. 

68. When the accident is complicated, it becomes 
necessary ^r«^ to reduce the dislocation, afterwards 
the fracture \ fortunately, however, these accid«.i&^ 
are rare. j 
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at the ankle, elbow, and wrist ; they are frequently 
attended with much danger, being followed by 
inflammation, suppuration, and in some instances 
by mortification and death. Amputation may be 
necessary, and the rules for its performance are 
similar to those given for fractures (18) ; an 
escape of synovia indicates a wound of a joint, 
and is known by the oozing out of oily globules. 
Tetantts sometimes follows compound dislocation, 
and when such is the case, death ensues ; but in 
most other instances, provided a strictly antiphlo- 
gistic plan of treatment is followed, these accidents 
terminate favourably. 

69 bis, Itheumatic affections are acute and 
chronic, swelling, acute pain, increased temperature, 
redness of joint, fever and general symptoms of 
acute rheumatism. Chronic Rheumatic Arthritis, 
characterized by peculiar changes in articular car- 
tilages, alteration in shape of joint ; porcellaneous 
deposit and crepitus. 

70. Sometimes deposits of hone fill up the arti- 
cular cavity and cause anchylosis, but at others 
there is some slight motion left, the deposit being 
of a ligamentous nature. Care must be taken 
that, when anchylosis is expected, the limb be 
placed in the most favourable position for use. 

71. In the treatment of dislocations, it must be 
remembered that the bones are entirely passive, 
the surrounding muscles ofiering the principal 
impediment to the reduction, as is shown by the 

esse with which replacement o£ \k© Xwiiife^ Hsk 
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effected when the spasmodic action has been 
reduced by chloroform, warm baths, or tartar- 
emetic, or when the attention of the patient is 
diverted at the moment of attempting the 
reduction. 

72. The means adopted to replace the bones 
are, countev'extension and extension : the first is 
effected by fixing the limb above the dislocation 
with towels, or powerful bandages, fastened to 
the bedpost or wall; the latter, by making ex- 
tension so as to bring the head towards the 
articular cavity. 

That this extension may be firm, sttady, and 
gradual, the pulleys should be used. 

The limb must be placed in such a position aa 
to relax the principal muscles, and, according to 
the practice of English surgeons, the extension 
made from the lower part of the dislocated bone. 

After the reduction, the parts should be kept 
in such a position, by bandages, splints, and quiet, 
as to prevent a renewal of the displacement, to 
give time for the subsidence of inflammation, and 
for the parts to regain their elasticity. 



CHAPTER IV. 

ON PABTICTTLAB JOINTS. 

73. The bodies of tVve vfeT\/^T» «t^ <5ks«w 
bj — 1st, lAgamentwm commune <w(vleT\u% 
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conBisfcing of longitudinal fibres, extends from the 
axis to the sacrum, along the anterior aspect of 
the bodies of the vertebrae ; it is arranged in 
layers, the superficial passing from a vertebra to 
the foarth or fifth beneath, the deep only from 
one to the next ; it expands on the side of the 
vertebra, to which it adheres closely, and is widest 
in the lumbar region ; 2ud, Idgamentum commune 
postering, extending from the same bones as the 
preceding, is broadest opposite the intervertebral 
substances ; at its upper part it is continuous with 
the occipito-axoidean ligament and dura mater, 
and is wider above than below; 3rd, Interver- 
tebral fihro'cartilages, which are arranged in 
^rou|i layers, most dense at the circumference, 
nearly fluid in the centre, thickest at the lower 
part of the spine, and deeper in front, where the 
convexity is forward. Between the articular pro* 
cesses are capsular ligaments and synovial mem- 
branes, and between the lamina, the ligamenta 
subflava, named fit)m their yellow colour, of very 
strong and elastic structure, and most dense in the 
loins. The inter-spinous ligaments exist only in 
the back and lumbar region ; the inter-'transverse 
only from the fifth to the eleventh dorsal. 

74. The atla^ and occiput are connected by — 
1st, Capsular liaaments, extending from around 
the condyles to the superior articulating surfaces 
of the atlas ; 2nd, Anterior andposterior occipitO' 
atlantal ligaments of a broad and membranous 
■Daiare, which attach the marginB o£ tlkiQ {ox^xtiftXL 



L 
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magnum to the upper surfaces of the atlas, and 
are divided ahove hy the condyles, below by the 
articulating processes of the atlas. Extending 
across from one articulating surface of the atlas to 
the other, is the transverse ligament, which 
separates the foramen of the atlas into two unequal 
parts, through the smaller of which passes the 
odontoid process, through the other the spinal 
marrow and membranes. 

75. The axis and occiput are connected by the 
two lig amenta alaria, which pass from small 
fosBse on the inner and exterior side of each condyle, 
to the sides of the odontoid process, close to the 
apex. The atlas and axis have capsular ligaments 
around their articulations, enclosing synovial mem- 
branes ; a similar membrane between the body and 
odontoid process, and another between the latter 
and transverse ligament ; also two atlo-axoid liga- 
ments, extending from the lower border of the rim 
of the atlas to the body and laminae of the axis. 

76. At the anterior part of the foramen mag- 
num, the dura mater divides into two layers, one 
of which forms the theca vertebralis, whilst the 
other passes down behind the transverse ligament, 
forming the posterior occipito-axoidean ligament, 
and is connected to the ligamentum commune 
posterius; this, with the transverse ligament, 
forms the crucial ligaments. 

77. The ribs are articulated to the dorsal verte- 
brae by— 1st, A stellate ligameniy «x.\«bi^\yv^ ^^^j». 
the head of a rib to the bodiea ol \wQ ^^S^""^ 
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and intervertebral substance ; 2nd, An interar' 
ticular ligament, which extends from a ridge on 
the head of a rib to the intervertebral sabstance, 
and has, on each side, a distinct synovial mem- 
brane ; 3rd, An anterior costo-iransverse liga- 
ment, passing from the neck of a rib to the lower 
margin of the transverse process of the vertebra 
above; 4th, Posterior costO'tra/nsverse, passing 
from posterior surface of each transverse process 
to the tubercle of the ribs; 5th, Middle costo- 
transverse, connecting the neck to transverse 
process, and only seen on sawing across these bones. 
Between the tubercles and transverse processes 
there are two synovial sacs, separated by the inter- 
articular ligament. 

78. The first rib and half of the second are 
attached to the first dorsal vertebra ; whilst the 
tenth, eleventh, and twelfth are each attached to 
the bodies of the tenth, eleventh, and twelfth dorsal 
vertebrae. 

79. The diseases which attack the vertebral 
column are, caries, psoas, and lumbar abscess, cwr- 
vatures. The injuries are, fractures, dislocations, 
concussion, compression, and extravasations of 
blood or other fluids, 

80. Caries frequently occurs to the spongy 
structure of the bodies ; it is indicated by dull 
pain, increased on striking the part, paralysis of 
the lower extremities, and formation of abscesses, 

either at the lumbar region, or in the groin, con- 
Btltutdng Jumbar, or p&oaa a\>ace«^\ ^sva's^xa^ ^1 
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the spine follows after some time, which may be 
angalar or lateral, according to the portion of the 
body destroyed. This disease may commence in 
the bodies or intervertebral substances, and may 
arise either from scrofula, syphilis, or constitutional 
causes. JRest, issues, caustic, moxas, or other 
counter' irritants, prove most beneficial ; if the 
cause is of a specific nature, remedies adapted to 
that disease — if constitutional, general tonics are 
most beneficial. 

81. lAimhar or psoa^ abscess is indicated by 
the pointing of matter, either in the loins or in the 
groin, and which has passed along the sheath of 
the muscle, from which it is named. These diseases 
are very slow in progress, and have the same 
symptoms as caries, from which they generally 
arise, with the addition of hectic fever, and great 
emaciation. Psoas abscess has been mistaken for 
femoral hernia, but may be distinguished by its 
situation being external to the femoral artery, by 
its recession in the recumbent posture, by its being 
attended with hectic fever, fluctuation, some degree 
of redness, and by its following spinal disease ; it 
may be distinguished from inguinal hernia by 
its being below Poupart's ligament. 

The treatment is that mentioned for caries, and 
opening the abscess when the matter is near the 
surface ; this is done for the purpose of relieving 
the distended c^'st, and causing contraction of it \ 
care must be taken to o^^ii \\. Vj ^ ws^s^ ^=«^ 
valvakr ori&ce, as the admVaaivoxL o1 laax ^swoaw^^S^^^^'i 
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faction and a typhoid condition. Cases of cure some- 
times happen, but in general psoas abscess termi- 
nates fatally. Cases freqaenUy do well treated 
antiseptically. 

82. Concussion and compression of spinal cord 
are shown — ^by paraplegia, or paralysis of the parts 
below the seat of the injury, dyspnoea, involuntary 
evacuation of fseoes, and retention of urine; in 
concussion, these symptoms come on suddenly, in 
compression, gradually ; they may terminate in 
partial paraplegia, but, in general, death ensues 
either from inflammation and ramoUissement, 
disease of mucous surface of bladder, or without 
any discoverable lesion. General and local bleeding, 
rest, and counter-irritation, are the remedies in- 
dicated. 

83. Fractures qf the spine do not occur with- 
out great violence; they are, in general, more 
or less transverse across the body, are attended 
with displacement of the bones, and pressure on 
the medulla spinalis, but rarely with any separa- 
tion of the intervertebral substances ; there is also 
loss of power and motion in all parts supplied by 
those nerves which are given off below the seat of 
the ii\jury. 

84. When any of the lumbar vertebra are 
displaced, there is paralysis of the legs, erection 
of the penis, involuntary passage of fieces from 
paralysis of the sphincter ani, retention of urine 
^m a paralysed state of bladder, and formation of 

^^moniA, whiohia caused by the m.tiogeiio£x^«\SLX\\xA 
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absorbing hydrogen whilst remaining in the bladder. 
In such cases death ensues in about six weeks. 

85. If a dorsal vertebra is the seat of injury, there 
is, in addition to the above symptoms, a tympanitic 
state of bow els, and loss of feeling, as high as the frac- 
ture. Death generally follows in two or three weeks. 

86. Displacement of a cervical vertebra below 
the fourth or origin of phrenic nerve, causes para- 
lysis of upper and lower extremities, of the abdo- 
minal and pelvic viscera, but not of the diaphragm ; 
if the injury be in an oblique direction, the 
paralysis of the upper limbs may not be complete, 
but a fatal result follows in three or four days. 

87. When \he fracture is above the origin of the 
phrenic, the action of the diaphragm is arrested, 
and death ensues within twenty-four hours. 

88. The treatment for these accidents is gene- 
rally palliative; rest, drawing off the water, 
removal of any irritating cause, and attention 
to position and the state of the bowels, are the means 
of relief usually adopted. Where the bones are 
displaced, reduction should be effected if possible. 

89. Dislocations occur between the first and 
second cervical vertebra, either from violence 
forcing the odontoid process from its situation, 
or from disease of the transverse ligament; when such 
is the case, pressure is made on the spinal marrow, 
the head falls forward, and death ensues directly. 

No disloC'ations occur at other parts without 
fracture of the articulating processes. 

90. Lateral curvatures oi iYk^ ^^vaa «£>ssfe Ssss^ 
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disease of the vertebra, from over-action of the 
muscles of either side, from softening of the bones, 
or from any cause likely to produce debility, as 
the wearing of tight stays, sedentary occupations, 
or the want of air and exercise. A projection of 
one shoulder is noticed, and, upon examination, a 
curvature of the spine is observed, generally in- 
clining to the healthy side, in consequence of the 
greater tone of the muscles of that side. Some- 
times, also, a slight degree of paralysis accompanies 
the curvature, and is present even above the seat 
of the disease. 

Attention to the general health, air, exercise, 
counter-irritation, and rest, are the most likely 
means of cure. 

91. Fractv/res rarely occur in the first or the 
last three ribs, the former being protected by the 
clavicle, the latter being moveable. The best mode 
of detecting fracture of these bones, is by placing 
the iiat hand upon the ribs, and causing the 
patient to inspire, or cough, when crepitus may be 
felt. An excellent method of discovering fracture is 
to percuss the sternum from above downwards, when 
the seat of injury will be indicated immediately a 
tap is made opposite the articulation of the frac- 
tured rib with it. A broad bandage or broad strong 
strapping tightly placed round the thorax causes 
breathing to be carried on by the diaphragm and 
abdominal muscles, and keeps the ribs in one posi- 
tion; when dyspnoea, cough, and expectoration of 
IfJood are present, active depletion \a Tvecfc^^.^^. 
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92. Dislocations of the ribs rarely occur without 
fractures of the vertebrse, and when such is the 
case, are generally fatal. 

93. Emphysema or collection of air in the 
cellular tissue covering the ribs, or between the 
air cells, is caused by a wound through the pleura. 
Best treatment, iirm bandage over broken rib to 
stop ejQTusion of air into cellular tissue. When the 
air collects in the cavity of the pleura, it is called 
pneumothorax, in which case, if breathing be very 
difficult, the air may be let out by passing a small 
trocar between fin;h and sixth ribs. 

94. The stei*nO'clavicular articulation is 
formed by a triangular surface on the upper angle 
of the sternum, looking upwards, outwards, and 
backwards, and by a corresponding-shaped articula- 
tion on the clavicle. The ligaments are anterior, 
posterior, superior, or inter-clavicular, and an in- 
ferior or rhomboid attached below to the first rib. 
In the joint is a distinct interarticula/r fihro' 
cartilage, nearly circular in form, attached above 
to the clavicle, and below to the union of the sternum 
with the first rib ; on each side of this cartilage are 
distinct synovial membranes, which occasionally 
communicate through an apei'ture in the cartilage. 

95. D-islocations seldom take place at this joint, 
but they may occur either forwards, upwai*ds, or 
backwards ; the former most frequently ; most 
common in children. 

In all three kinds the distaxK^ ^^<^\£l ^^<^ 
shoulder to the breast la lea&enedi*, -vV'wa. f qt^bow^* 
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thd* Btemal end of the clavicle is felt on the ster- 
nom ; when ujywards, the distance hetween the 
two clavicles is diminished, and when backwards, 
there is great difficulty of swallowing, from pres- 
sure on the oesophagus. 

The treatment consists in keeping the shoulders 
hack, either with a figure-of-eight handage, or hy 
an apparatus invented for the purpose, and a pad 
in the axilla. 

96. The acromio'clavicular articulation is 
formed hy a smooth oval surface on the acromion 
process looking inwards, and hy a corresponding 
one on the extremity of the clavicle, hy a very thin 
interarticular fihro-cartilage, two synovial ment" 
branes, and a superior and inferior ligament. 
Besides these there are two ligaments attaching 
the clavicle to the coracoid process, of which the 
posterior one, called conoid, has its base directed 
upwards, whilst the other, the trapezoid, is longest, 
broadest, and most external. The clavicle is further 
connected to the upper surface of the first rib by the 
costo-olavicular ligament or ligamentum bicorne. 

97. Dislocations at this joint are with difficulty 
retained in position when reduced, but offer little 
impediment to the motion of the arm. 

98. Fractures of the clavicle are frequent, the 
bone being much exposed, and having the whole 
weight of the arm attached to it ; they are most 
common in the middle part of the bone. The 
sternal end remains fixed in consequence of the 

musclea and //^aments attacYied to it, whilst the 
^capalar end ia drawn downwards oa^ Vccw^x^^ 
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under the fixed portion; tbe distance from the 
shoulder to the breast is diminished : the hand 
cannot he raised, the humerus having no fixed 
point to act from, and crepitus may be felt. 

The treatment consists in raising the shoulder 
by placing a pad in the axilla, and in keeping it 
drawn backwards by applying a figure-of-eight 
bandage, or the apparatus mentioned for fractures of 
the same bone. 

SHOULDEB-jrOINT. 

99. The shoulder -joint, — This joint is one of 
the orbicular kind, and is formed by the globular 
head of the humerus, and the shallow pyriform 
glenoid fossa of the scapula ; it is protected above 
by the acromion and coracoid process with the 
coraco-acromial ligament extending from one to 
the other ; although the glenoid fossa is deepened 
by the glenoid ligament, it is very shallow, and is 
only kept from more frequent dislocation by the 
very free motion of the scapula, and by the large 
rounded head of the humerus offering an articu- 
lating surface to the joint in whatever position 
the arm is placed. 

The principal ligament is the capsular, of a 
conical shape, strong above, where the capsular 
muscles are attached, and in front, where it is 
called coraco'humeral ; but very weak below, and 
offering but little impediment to displacement in 
that direction. The tendon of IVkft \ssRK^'8»>^^iJ^^ 
28 intemd to it, and exlextv«l \ft ^^ ^-^^^sr^^a^ 
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membrane, acts as a ligament above, and the 
tendon of the triceps protects the joint below. 
When the muscles are removed the humerus falls 
away from the glenoid fossa more than an inch, 
and is only retained in apposition by the capsular 
and other muscles. The synovial membrane forms 
a tube round the tendon of the biceps, and passes 
down the bicipital groove for more than an inch. 

100. Dislocations of this joint are very im- 
portant, and require to be thoroughly understood ; 
they are forward, hacJcward, downward, and 
partial, or on to the margin of the glenoid fossa. 
The shape of the joint should be compared with 
the sound one, as cases sometimes happen where 
many of the usual symptoms are wanting. 

In that downward, into the axilla, the limb is 
lengthened; there is a depression beneath the 
acromion process; the elbow is thrown out from 
the side, and cannot be brought down; the fore- 
arm is bent, and in general the hand is supported 
by the patient; the limb is num^ and painful, 
and on rising the arm the head of the humerus 
is felt in the axilla. Sir Astley Cooper's mode 
of reducing this dislocation consists in placing the 
foot in the axilla, and then making extension on 
the ibrearm, which extension should be combined 
with adduction towards the middle line of the 
body, by which means the head of the bone is 
carried into its cavity ; the other modes adopted 
jire — by making extension at right angles to the 
^ody with pulleja or ajwistants, axi^i \3tL«n. t^vaxft^ 
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the head — by bending the arm over the knee — and 
sometimes even by raising the forearm till the 
body is almost suspended by it, and then pushing 
the head of the bone into its socket. 

In that forwards the arm is shortened and 
fixed, the elbow thrown backwards and from the 
side, the flatness beneath the acromion process is 
very considerable, and the head of the bone is felt 
under the pectoralis muscle, and below the clavicle. 
Extension downwards and backwards is required 
for its reduction ; by attending to this direction 
the coracoid process is avoided. 

In that backward the elbow is thrown forward, 
the head of the bone is felt beneath the spine of 
the scapula, and the limb is shortened, fixed, and 
thrown out from the side. Extension must be 
made forward and downward. 

In the partial or incomplete kind, the head of 
the humerus rests against the coracoid process, 
and may be felt grating on it ; there is also a de- 
pression behind, and the limb is fixed. After 
reducing these dislocations, it is necessary to 
support the limb in a sling for a few days, taking 
care that it is placed over the elbow, in contradis- 
tinction to that used in fracture of the humerus, 
which is made to avoid it; if the subscapularis is 
ruptured, or the head of the humerus has passed 
through the capsular ligament, the reduction be- 
comes more difficult. Chloroform should be given 
when possible. 

JOJ. Fractures of the neck of tTve sca'^uU.^^S. 

£2 
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the acromion process, of the neck of the humerus, 
and of the coracoid process, may be mistaken for 
dislocation, especially the first three. When the 
neck of the scapula is broken off, the arm is 
lengthened, and hangs loose by the side ; there is 
preternatural motion, and considerable depression 
beneath the acromion process; on raising the 
humerus the form of the joint is restored, but on 
relaxing hold the limb again drops, and crepitus is 
felt ; it may be distinguished from dislocation down- 
wards by its great mobility, by the crepitus, by 
the forearm hanging loose and straight down, and 
by the ease with which the am i* raised. 

102. A Jravture of the acromion process can- 
not easily be mistaken for a dislocation, as the 
length of the limb remains the same, and the 
irregularity in the acromion process may readily be 
detected. In this accident the arm and forearm must 
be supported by a sling, and bound to the side. 

103. The surgical neck of the hume^'us, which 
is below the tubercles, may be broken off, but the 
shortening of the limb, the crepitus, and the 
rotundity of the joint continuing, distinguish it 
:from dislocation : the shaft of the bone may be 
drawn into the axilla in this accident, but it 
would readily be felt there. Splints, a pad in the 
axilla, and a sling to support the arm, are requisite 
for its treatment. 

104. Fracture of the coracoid process is de- 
tected by the crepitus which is felt on pressing 

between the anterior edge o£ deltoid «xid <^\>l^t 
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edge of pectoralis major, and by the difficulty in 
raising the arm upwards and forwards, in conse- 
quence of the detachment of the origins of the 
coraco-brachialis and biceps muscles. In this, as 
also in some of the other fractures at this joint, 
there is great difficulty in obtaining bony union 
from the motions of the thorax tending to displace 
the bones. 

ELBOW-JOINT. 

105. The elbow-joint is formed by a portion of 
the lower extremity of the humerus, called the 
trochlea; by the greater sigmoid cavity of the 
ulna; by the round head of the radius, and by 
five ligaments, which are the internal lateral, 
extending from inner condyle to the olecranon and 
coronoid processes ; 2nd, the external lateral at- 
tached above to the external condyle, below to 
3rd, the coronary, which surrounds the head of 
the radius ; 4th, an anterior not very distinct, but 
extending from anterior margin of the trochlea to 
the coronoid process, and 5th, a posterior, which 
is extended across from one condyle to the other ; 
this joint is lined by a synovial membrane, but 
has no capsular ligament. The zadius and ulna 
are attached by an interosseous membrane, and 
by an oblique ligament, which extends from the 
coronoid process to the radius below the tubercle, 
is separated from the interosseous membrane by 
the artery of the same name, aiA \saa ^i®» ^-w^ 
passing in a different direction. 
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106. This joint is one of £he ginglymoid kind, 
and is subject to dislocation of both bones back- 
ward — of the raditis alone, either forward or 
backward — and of partial dislocations, either 
externally or internally. The most frequent is 
the dislocation backward, and is known by 
shortening of the forearm, by the sharp projection 
of the olecranon, by the half-bent state of the fore- 
arm, by the immobility of the limb, and by the 
condyles being felt on the front of the forearm. 
In dislocation of the radius backward, the fore- 
arm is bent, and the hand fixed in a state of pro- 
nation ; the hand and fingers are also bent, and 
the head of the bone is felt protruding behind. In 
the dislocation of this bone forward, the forearm 
is slightly bent, but cannot be brought to a right 
angle with the arm; the hand is pronated; the 
coronary, oblique, capsular, and interosseous 
ligaments are torn, and the forearm cannot be 
extended. 

Dislocation of the ulna forward cannot occur 
without fracture of the olecranon; and those 
laterally are only partial, and are attended with 
great violence. 

Extension of the forearm, and flexion over the 
knee, are in general sufficient to reduce these 
injuries. 

107. Fractures of the lower extremity of the 
humerus somewhat resemble dislocation of both 
honea backward, but are distinguished by the 

crepitus, and by the ease 'witli 'wb!vc\i ^2!aB^ «t^ 
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replaced. When the condyles are broken oflf, they 
are drawn down by the muscles, and give an 
appearance of shortening of the forearm, but may 
be detected in a similar way to the preceding ; an 
angular splint, bandages, and the support of a 
sling, are necessary for its cure, and after two or 
three weeks, passive motion must be resorted to, 
to prevent anchylosis. 

108. Fractures of the olecranon are usually in 
a transverse direction, and about the centre ; the 
forearm is half bent from the action of the bra- 
chialis anticus and biceps ; the olecranon process is 
drawn up by the triceps, but does not separate 
very far from the shaft, in consequence of the 
attachment of the ligaments ; the power of extend- 
ing the forearm is usually lost ; there is crepitus 
on making extension, and a depression felt at the 
back of the joint. To effect a cure, the forearm is 
kept nearly extended ; bandages are placed both on 
the arm and forearm, to prevent muscular con- 
traction ; a splint is placed on the front of the 
joint, and a figure-of-eight bandage is then fixed 
over the broken bone. Passive motion must be 
resorted to in this case in three weeks or a month. 
However quiet the limb is kept, bony union does 
not take place either in this fracture- or in that of 
the condyles, and an interval is observed between 
the fractured ends of the bones, which is filled up 
by ligament. 

109. The wrist-joint f which iji ^<at\ssR&^ \s^ ^^^ 
lower extremity of tUe i8A\\is,\>^ ^^ X'sra^ ''sqes.- 
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face of the triangular fibro-cartilage, and by the 
convex surfaces of the scaphoid, semilunar, and 
cuneiform bones, is an arthrodia. There are four 
ligaments, a triangular fibro-cartilage, and two 
synovial membranes, one of which is situated 
above the cartilage ; but there is no capsular liga- 
ment. 

110. There are five synovial membranes si- 
tuated in the carpus and metacarpus — viz , the two 
above mentioned ; one between the trapezium and 
metacarpal bone of the thumb ; a fourth between 
the pisiform and cuneiform bones; and between 
the two rows of metacarpal bones a fifth, which is 
separated from the true synovial membrane of 
the wrist-joint by the interosseous ligaments, but 
afler passing between the second row, extends 
between the carpus and metacarpus. 

In front of the carpal bones is the anterior 
annular ligament, extending from the scaphoid 
and trapezium to the pisiform and cuneiform bones, 
through which passes the flexor carpi radial is, 
beneath it the flexor digitorum sublimis and pro- 
fundus, flexor longus pollicis, median nerve, and 
interosseous artery, comes nervi mediani, bursal 
tissue of tendons ; whilst superficial to it are the 
ulnar nerve and artery, superficialis volse, and 
tendons of flexor carpi ulnaris, palmaris longus 
and brevis, the last three terminating upon it. 

111. Dislocations occur either backward or 
forward, at the wrist, but when the bones are 
iArown to either aide, only paxUal dift^laoemfiiLt 
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takes place. In the luxation forward, there is a 
tumour on the palm of the hand, which is bent 
backwards, and fixed; in that hachtoard, the 
tumour is felt on the dorsum of the carpus, and 
the hand is bent. 

Extension, cooling anodyne lotions, and splints 
are necessary. 

Severe sprains sometimes assume the appearance 
of dislocations, but in 4ihem the swelling does not 
come on directly afler the accident, and is single. 

112. Fractures of the raditLs are accompanied 
by loss of power of pronation and supination, by 
falling of the wrist towards the ulnar side, and by 
the upper head of the bone remaining stationary 
when the lower end is rotated, at which time, also, 
crepitus is usually felt. Where the lower third of 
the bone is fractured {Colles' fractwre) liable to 
be mistaken for dislocation. All deformity in 
fracture reduced by making extension, which 
recurs when the traction is removed — ^the styloid 
process moves with the hand in fracture but not 
in dislocation. 

Treatment by extension, by pistol splint, or, still 
better, straight anterior splint to middle of palm 
and back splint to dorsum of wrist ; or by Gordon's 
splint. 

113. Fractures may occur in the carpus, meta- 
carpus, or in the phalanges ; they must be treated, 
in the first instance, by lotions, and afterwards by 
pasteboard splints; or by a round b«J\.,^^siw^ \sv 
the hollow hand, and aeouiedL ^ti^t^VjX^'dKi^sbJ^x 
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114. The phalanges are united by an anterior 
and two lateral ligaments, which it is particularly 
necessary to remember, either in. reducing disloca- 
tions or in amputating fingers. 

A dislocation of the os magnum happens some- 
times in relaxed habits, and may be mistaken for a 
ganglion ; the latter may, however, be known by 
its elasticity. 



CHAPTER V. 

ON PARTICULAR JOINTS. 

115. The hip-joint, formed by the globular 
head of the femur, and the deep circular cavity of 
the acetabulum, affords the best specimen of an 
enarthrodial articulation. Both surfaces are 
covered by cartilage, of which that on the femur 
is thickest on the summit, that in the acetabu- 
lum at the circumference; the latter cavity is 
separated in the foetus into three parts, and is 
formed by one-fifth of the os pubis, rather less 
than two-fifbhs of the os ilium, and rather more 
than two-fifths of os ischium ; aftier birth, these 
bones become united, but the cavity remains 
deficient at the lower and anterior part, which is 
called the notch, and is for the passage of a branch 
o£ the internal circumflex and obturator arteries 
to the joint ; a. rough depresBioti \a o\)^t^ft^, ^W, 
^t the lower part, into whicli w atWi\\ft^>iJci^\\^«^- 
'oentam teres; and where i» found tVv?^ ^o-^»Sift^ 
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gland" of Havers, which is simply a pad of fat 
and synovial membrane, serving as a nidus for 
vessels and as a buffer. 

The acetabulum is rendered still deeper by the 
cotyloid ligament which surrounds it, and which 
passes across the notch, where it takes the name 
of the transverse ligament ; to a triangular sur- 
face on the summit of the head of the femur is 
attached the outer extremity of the round liga- 
ment ; and surrounding the joint, from the neck 
of the femur to the margin of the acetabulum, is 
the capsular ligament^ much more dense in that 
portion which is stretched between the anterior- 
inferior spine of the ilium, and the lesser tro- 
chanter, and which is called the ilio-femoral liga^ 
ment or Y-ligament of Bigelow. Within the 
capsular ligament is a synovial membrane, which 
is reflected from one surface of bone along the 
ligamentum teres on to the other ; and around it, 
in immediate contact, are the following muscles — 
viz., rectus femoris, iliacus, and psoas magnus, 
pectineuSf obturator extemus, gemellus inferior, 
obturator* internus, gemellus superior, piriformis, 
and gluteus minimus. 

Scrofula (59), caries, rheumatism, and syno^ 
vitis, attack this joint, and dislocations and frao' 
tures are not unfrequent. 

116. The head of the femuT xawj \ife d-\%V«ca\%^ 
tn Jour ways : — 
ht. On to the donrnti o? \\\e VCwwa^^V^"^*^^ 
following are the Bymptoma — sKoriemttg*'^^^'^^ 
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inch and a half to two inches, inversion and ini' 
mohility, loss of prominence of great trochanter, 
toes resting on instep of opposite foot, Jcn^e bent, 
and thrown forward and inward, and general 
flattening of muscles over the joint. 

The pelvis having been fixed, extension should 
he made in the direction in which the limb lies, 
that is, downwards, forwards, and inwards. Great 
resistance to the redaction is offered by the muscles, 
pulleys and chloroform are therefore essential ; 
bleeding is useful when the patient is of a ple- 
thoric habit. The flexion method frequently of 
use. The knee should be bent on the thigh and 
the thigh on the pelvis, the ankle grasped with 
one hand and the knee with the other, causing the 
thigh to make a circular movement of abduction, 
finishing with a slight rotatory movement, or 
shortly, Idft tip, Bend out, Roll out, 

2nd, Into the sciatic notch, which might be 
mistaken for the former, but is distinguished — ^by 
slighter shortening, by the numbness and pain in 
the leg, caused by pressure on the nerves and 
vessels, by the great toe resting on the same toe 
of opposite foot, xind by the great trochanter being 
removed further from the spine. Surgeons con- 
sider this dislocation most difficult to reduce, from 
its deep situation behind the acetabulum ; exten- 
sjon 28 to be made across the opposite thigh, at 
^Ae same time raising the heAd itoTO. ^iJaa ^mhiKa 
^o^A by a towel placed beneatJb. t\i© \soOa»!QJust 
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3rd, Into the ohtv/rator foramen when the limh 
is — elongated, abducted, slightly everted, throvm 
forward, and Jixed ; there is also loss of rotundity 
at the joint, inclination of the body to that side, 
and forward, and the ball of the toe rests on the 
ground. The globular head of the femur may 
also be felt in a thin person, at the upper and 
inner . part of the thigh. This dislocation is next 
in frequency to that on the dorsum ilii, and is 
attended frequently with rupture of the pectineus 
and adductor-brevis muscles, but not necessarily of 
the ligamentum teres. 

It is easy of reduction, and this is effected by 
first making slight extension downwards and out- 
wards, then raising the head of the bone by towels 
round the neck, and bringing the foot towards the 
opposite limb. Great care is necessary to prevent 
the head of the bone slipping backwards into the 
sciatic notch, whence it will be difficult to remove 
it. 

4th, On to the pubis, when the following are 
the symptoms : — considerable shortening, of more 
than an inch, rotation outwards, immobility, and 
abduction of the limb, the hmee bent, the head qf 
the bone felt on pubis, the distance between the 
great trochanter and anterior-superior spine of 
ilium diminished, and great pain and numbness. 
Extension must be made do^w^^x^^, qx^^^^x.^^^ 
and rather backwards, at Wie ^wxi^ Nikci^ x«>ss«v%_ 
the head ; if the extenBion \)e too ^'b^i^. '^^^ V^"*^ 
^a/ be carried into the obUxatot ioTWS^^^- 
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117. In considering fractures at the neck of 
the femur, it is necessary to remember that the 
angle, formed by its neck and shaft, is obtuse in 
manhood, becomes more of a right angle in old 
age, and that the head then sinks below the level 
of the great trochanter ; also, that a disease, called 
interstitial absorption, causes shortening of the 
neck, cases of which, on post-mortem examination, 
have been mistaken for fracture healed by osseous 
matter. Fractures of this part are most frequent 
in old age, in consequence of the tendency to ossific 
deposit at that period (5), and of the above-men- 
tioned interstitial absorption; when they occur 
under the age of fifty, the injury is generally 
found to be external to the capsule ; they are also 
more frequent in females, since, from the greater 
breadth of the pelvis, the angle is more acute. 

The symptoms are — shortening of more than an 
inch ; preternatural mobility ; and considerable 
eversion of the limb, which hangs down by the 
side ; all power of motion by the patient is lost ; 
crepitus is 'felt on rotating and drawing down the 
limb, which may be brought to the same length 
as the opposite, but returns again to its position 
on removing the extension ; there is also loss of 
prominence of great trochanter, sjid flattening at 
the joint. 

Several different plans are adopted for the cure 

of this injury, such as fracture-boxes, fastening the 

two limbs together, attaching weights to the foot, 

^■jp^ I?esaalt*8 splint, which last id the preferable 
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plan ; tbis splint extends from os ilium to foot, and 
keeps the parts in position, whilst it allows of the 
patient moving. 

In ihejfractiire which extends to the outside of 
the capsular ligament, ossific union sometimes takes 
place ; in that within, it never does, and the reasons 
are — 1st, tAe difficulty of keeping the parts in 
apposition ; 3nd, the deficiency of periosteum ; 
3rd, the age of the patient, fractures rarely oc- 
curring in youth, or dislocations in old age ; 4th, 
the sparing supply of blood through the parts 
within the joint. 

The fracture within the capsule may be mis- 
taken for dislocation on the pubis, as shortening of 
the limb, eversion, and flatness of the joint, are 
present in both, but the diagnosis is as follows : in 
fracture there is preternatural mobility, in dislo- 
cation, immobility ; in the former, the limb may 
be brought down to the level of the opposite one, 
in dislocation, it cannot ; in firacture, the knee is 
straight, in dislocation, it is bent ; in fracture, 
there is crepitus, in dislocation, none, 

KNEE-JOINT. 

118. The knee-joint, which is an angular 
ginglymus,. is formed by the two condyles of the 
femur, by the head of the tibia, and by the 
posterior part of the patella. The true ligaments 
are in number seven, of which four are external tfik 
the articaldtioBf and tVixe^ ^<ft^w^^^ ^& \\!iMix\i^s 
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the external are — Ist, lAgamentv/m j>atell<Sf 
which, althoagh it answers the purpose of a 
ligament, is, in truth, nothing more than the ten- 
don of the quadriceps extensor femoris, having the 
patella placed within it in a similar manner to the 
sesamoid bones, and being attached below to the 
tuberosity on the tibia. 

2nd, lAgamentum laterale internum, extend- 

, ing from internal condyle of femur to inner edge 
of the head of tibia, and semilunar cartilage. 

3rd, Ligamenium laterale externum, attached 
above to a tuberosity on the external condyle of 
femur, and splitting into two portions, is connected 
below to the head fibula and deep fascia of leg ; within 
it are placed the tendon of the popliteus muscle, and 
external articular artery; and between the two 
portions of the ligament is tendon of the biceps 
muscle. 4th, Ligam^entwn posticum Winslowi, 
passing upwards from inner tuberosity of tibia to 
back part of the outer condyle of femur, forms one 
of the insertions of the semi-membranosus muscle, 
and gives passage to the azygos artery, vein, and 
articular branch of obturator nerve. The internal 
ligaments are — 1st, Ligamentumcrudale anterius, 
which extends from inner part of external condyle 
to anterior part of spine of tibia. 2nd, lAgamentum 
cruciale posterius, which extends in nearly a ver- 
tical direction from the outer and fore part of 
inner condyle to posterior part of spine of tibia, 
and external semilunar cartilage. These two liga- 

menta, altbougb called intoiciial, axe &\^\\».\^ «x- 
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temal to the synovial membrane. 3rcl, Ligct^ 
mentum transversale, which, small and some- 
times wanting, connects the semilunar cartilages 
in front. 

The semilunar fihro'cartilages, two in number, 
are placed upon the head of the tibia, and consist 
of concentric fibres, which are thickest at the cir- 
cumference ; the internal one, of an oval shape, is 
attached to the internal lateral ligament, whilst 
the external, which is nearly circular, is separated 
from the external lateral by the external articular 
artery, it is connected anteriorly to the transverse, 
and posteriorly to the posterior-crucial ligaments ; 
they are concave on their superior surfaces, level 
on the inferior. Folds of synovial membrane 
within the joint have been called Ugamenta 
alarta^ and mucosa. 

The bones forming this articulation are covered 
by cartilage, and lined by synovial membrane, 
which, after investing them, is reflected over the 
semilunar cartilages and round the crucial liga- 
ments. 

From the obliquity of the femur it is evident 
that the internal condyle projects most inferiorly ; 
but the external is the largest, and its anterior 
surface, which proceeds higher up the front of 
condyle, is in relation with the outer and larger 
surface of patella. Between the ligamentum 
patell® and tuberosity of the tibia is a large bursa 
mucosa, in dissection liable to be mistakew. ^^^'c ^Oc«!^ 
i^ovial membrane ; and coTretmg \}tift *^<^\s^k '^ 
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aponeurosis from the quadriceps extensor, but no 
capsular ligament. The synovial membrane ex- 
tends upwards under the quadriceps extensor for 
about four inches. 

119. Dislocations of the tibia and femur take 
place — forwards, backwards, or to either side, but 
from the large surfaces in contact, they are mostly 
partial, and caused only by great violence. 

The patella may be dislocated either inwards or 
outwards, and, when the ligament is rwptured, 
upwards. The one inwards is rare ; whilst that 
outwards is more common, especially in those 
whose knees incline inwards ; both these accidents 
are known \i^ flattening of the joint in front, ^o- 
tuherance either on the inner or outer condyle, and 
loss of power of flexion. Reduction is effected by 
extending the limb, for the purpose of relaxing the 
extensor muscle, and then pressing the outer and 
free margin of the patella ; where any difficulty is 
found in thus reducing it, sudden flexion may be 
tried. 

liO. Fractures of the patella are either trans- 
verse or longitudinal : the former, which is most 
frequent, occurs from violent action of muscles, the 
latter from direct violence ; loss of power of ex- 
tension, and a groove felt across the patella, indi- 
cate this accident. Ligamentous union takes place 
in almost all such cases — but where the parts have 
been kept in close apposition for five or six weeks, 
bony union has occasionally followed. Straight 
back Bplinta, i!gure-of-eight bandage over frag* 
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ments, foot raised, thigh slightly flexed on pelvis, 
Malgaigne's hooks. 

121. When a fracture, either of the condyles of 
femur or head of tihia extending into the joint, 
occurs, the limb should be kept extended; but 
when the fracture takes place just above or below 
the joint, a double inclined phme is preferable, as 
deformity is sure to follow the extended position ; 
care must be taken to keep the great toe in a 
line with the patella in all fractures of the legs. 
Luxations of the semilunar cartilages sometimes 
take place, and are known by the sudden loss of 
power by the patient, whilst the limb can easily 
be moved by the surgeon. 

ANKLE-JOINT. 

122. The ankle-joint is a ginglymus, and is 
formed by three bones — viz., lower extremity of 
tibia, which articulates with the inner and upper 
surface of astragalus, and the fibula, which arti- 
culates with the outer one on the astragalus. The 
upper surface of this last bone is convex from before 
backwards, and broader anteriorly than behind ; it 
is important to remember this in reducing a dis- 
location, for by keeping the foot extended, the dis- 
located surface diminishes in size, as extensioa 
brings the bone forward, and this greatly facili- 
tates the reduction ; the outer articulation of the 
astragalus is larger than the inner, and the ant^cv;^^ 
AknoB a baU-aod-BOcket joint, n«*\V^ w^^^\\ \A\!b^^ \ i 

»2 ^ 
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the groove in the posterior part is for the passage 
of the tendon of flexor-lougas-poUicis. 

The ligaments connecting this joint are — Istj 
the internal lateral, or^ deltoid, which, ahove, ii 
attached to internal malleolus, and below, where i\ 
is much extended,- to the os calcis, astragalus, and 
sheath of flexor digitorum pedis. 2nd, External 
lateral, consisting of three portions which radiate 
from the malleolus ; the anterior is attached to the 
fore part of the malleolus, and to the astragalus ; 
the posterior extends from digital fossa behind the 
articulating surface on the fibula to the astragalus j 
the descending,. from the tip of malleolus to the oe 
calcis, which last portion is covered by the tendon 
of peroneus muscle. 3rd, Anterior, indistinct and 
resembling membrane, reaches from front of tibis 
to astragalus. 

Between the tibia and fibula, along its whoU 
extent, is the interosseous membrane, whilst these 
bones are united above and below by distinct liga* 
ments ; at the upper peroneo-tibial articulation u 
a synovial membrane and ligament ; at the lower, 
the synovial membrane of the ankle-joint is corn* 
mon to it ; and here these bones have an anterio] 
and posterior ligament running across, the lattei 
of which is very distinct, and materially assists ii 
forming the joint. 

There is one synovial membrane which alwayi 
contains much synovia, but no capsular ligamen^ 
to the ankle-joint. 
J^> The didemaiioni axe— lBt,t!DAit qCUvq tLbl 
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and fibula inwards, which is indicated bj the 
internal malleolas resting on the ground, by the 
sole of the foot looking outwards, and by a frac- 
ture of the fibula, about two inches above the joint ; 
it is most frequent, and the broken fibula is well 
known by the name of Potfs Jracture ; next in 
frequency is, 2nd, that of the same bones, out* 
wards, in which the external malleolus rests on 
the ground, or projects much, the foot is inverted, 
and sometimes the internal malleolus is broken ; 
3rd, that of tibia and ^huVd forwards, which is not 
very common, but may be known by shortening of 
the foot, and projection of the heel; 4th, that 
backwards, which is denied by many surgeons. 

In reducing these dislocations, the muscles of 
the calf should be relaxed by bending the kneoy 
and the ankle-joint extended, for the purpose men- 
tioned above (122). Extension should then be 
made from the end of the foot, and a splint applied. 
In Pott's fracture, the limb should be laid on a 
splint placed along the fibula, the tibia acting as a 
splint on the inner side. 

TARSAL AND METATARSAL JOINTS. 

124. The bones of the tarsus, seven in number, 
are articulated by arthrodia, except between the 
astragalus and scaphoid. There are dorsal and 
plantar ligaments between the cuneiform, cuboid, 
and scaphoid, whilst the latter is connected to the 
OS calcis by the calcaneo «capA.oxd, ^ ^^R^-t'^:^ 
ehstic strnctiiTe, on whic\i ^<6^erA&^^ Y^'*''^'^^^" 
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tion of the arcli of the foot. Between the calcis and 
astragalus is the strong interosseous ligament, sepa- 
rating the articulation into two parts ; and between 
the calcis and cuboid bones are two powerful caU 
caneo'cuboid ligaments ; that on the under surface 
being the most powerful one in the foot, and form- 
ing a groove for the tendon of the peroneus longus. 
There are seven synovial membranes found at 
this part — ^viz., one between the astragalus, tibia, 
and fibula ; two between under surface of astragalus, 
OS calcis, and scaphoid ; one between os calcis and 
cuboid; one between scaphoid, three cuneiform, 
and second and third metatarsal bones; another 
between cuboid and fourth and fifth metatarsal; 
and one between internal cuneiform and metatai:sal 
bone of great toe. The articulations between the 
metatarsal bones and phalanges resemble those oi 
the hand, and suffer from the same diseases and 
accidents. Sometimes the astragaltis is thrown 
forward on the scaphoid, and causes a tumour to 
be felt in that situation. There is great difficulty 
in effecting a reduction, and in some cases, re- 
moval of the bone has been found necessary. 

THE ABTICUIATION OF lOWBE JAW. 

125. Is formed by condyle of same bone, anc 

glenoid foBsa of temporal, constituting an arthrodia 

joint. The iigaments are — ^1. Exteri(ial,x«s8rfewYR^ 

^rom ^u2>er-articulare to owtftT e^^e o^ ^^ <»3vAi\ 

^' -^nter^ial, from spinouB procea* oxl «^V«wi\^ 
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inferior margin of dental foramen. The internal 
maxillary artery with the middle meningeal and 
inferior dental hranches, and the corresponding 
nerves, pass between this ligament and the bone; 
whilst its outer surface corresponds to the external 
pterygoid muscle. 3. Stylo-maxillary, which 
more resembles membrane than ligament. 4. 
Pterygo-maxillary, from pterygoid process to root 
of coronoid process, has « attached to it anteriorly 
the buccinator, posteriorly the superior constrictor. 
There are two synovial membranes, and an inter- 
articular fibro-cartilage, which is concave, both 
above and below, and is connected to the external 
lateral ligament and external pterygoid muscle. 
Dislocations take place anteriorly qt laterally ;- - 
in ^ejlrst, which is complete, the jaw is thrown 
f<yrward, the mouth is wide open and fixed, there 
is inability to swallow, shown by the fl^ow of 
saliva from the mouth, and depression behind the 
condyles ; the second kind is incomplete, and is 
marked by lateral distortion. Reduction of these 
luxations is effected by putting either the thumbs, 
well protected, or two forks, as far back along the 
alveolary ridge as possible, pressing down the last 
molar teeth, and then raising the chin. 

126. The bones of the pelvis are connected by 
synarthrodial joints between the sacrum and ilium, 
and by amphiarthrodia at the «^\!K^^«s& ^>iisi>a»* 
The ligamentB, which are ii\wneto>3La,W\»'vsi %«««w- 
not very distinct, will be treaVft^ o^ m "Oftft ^Scw^j^^" 
on that cavity. 
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CHAPTER VI. 

ON THE MUSCLES, BLOOD-VESSELS, AND 
AB80BBENTS. 

127. The muscles {fivnv, to contract) form the 
active organs of locomotion, and are divided into the 
voluntary, or those dependent on the will ; the invo* 
luntary, or those uninfluenced by it in their action. 

The voluntary, or striated, — In this, the ultimate 
striated muscular fibre, neither vessels or connec- 
tive tissue enter ; each fibre is enveloped in a sheath 
formed by a tough, elastic membrane, transparent 
and structureless, called sarcolemma. When 
the sarcolemma is torn, the contained fibre either 
divides into discs or breaks up into minute fihrilla. 
In the heart the muscular fibres are striated, but 
have no sarcolemma. 

Involuntary, or non-striated muscle, consists 
of elongated band-like fibres, each of which has a 
rod-like nucleus. The fibres do not break up 
into fibrillse, and have no sarcolemma. 

The muscles which are dependent on the will 
are supplied with nerves derived from the cerehro- 
spinal system, whilst those of the involuntary kind, 
which are principally found in the cavities of the 
body, have filaments of the sympathetic nerve 
plentifully distributed to them, and thence it is 
consider&di that this ganglionic system of nerves 
presides over involuntary action. Y^lveu aa im- 
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pression is made on a muscle at any part which is 
supplied from the cerebro-spinal system, that im- 
pression is conveyed to the brain or spinal marrow 
by the sensitive filaments of the nerves, and the 
power of volition is then propagated to the part 
by the motor filaments, constituting what is called 
the refiex action. 

Muscles possess a power of motion indepen- 
dent of the will, called irritabiliti/, which con- 
tinues even after death, when any stimulus is 
applied. Tonicity is that power by which muscular 
fibre separates when cut. 

Voluntary muscles being controlled and as- 
sociated by the mind, it is by it that the various 
motions which require many muscles, and some 
coming from various parts, are regulated, and 
brought to combine in performing either extensive 
or limited actions. 

The last eifort of contractility in a muscle takes 
place in from one to eighteen hours after death, when 
stiffness of the body ensues ; and this continues until 
the putrefactive process commences {rigor mortis). 

Although muscles act from their origin or fixed 
point to their insertion, the fibres do not always 
run in that direction, but are inclined at an angle 
upon the tendon, as in the rectus femoris, the 
object of which seems to be for the purpose of 
increasing the number of filaments which are 
brought into action. 

128. The chemical composition. \& -^xctssc^i^ 
fibrine, but there is also {o\m^ albwnvefifti — ^^a\Ki«*| 
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— extractive matter — osmazome — -phosphates of 
soda — ammonia, and lim^ — and carbonate of lime. 
By treating this fibre with nitric acid, nitrogen 
gas is set free. 

Blood-vessels are plentifully distributed to the 
muscles ; nerves and absorbents are equally nu- 
merous. 

129. This structure suffers from inflammation 
and its consequei^ces, as formations of matter, the 
ulcerative process, or mortification ; it may also be 
afi*ected by paralysis, absorption, rupture, rheuma- 
tism, or morbid growths. 

In voluntary muscles there is generally a sheath 
of investing cellular tissue (fascia), which also 
enters between the different bundles of fibres ; this 
frequently gives rise to disease, which is erroneously 
attributed to the muscle ; or it may afford passage 
to fluids, as in psoas abscess (81). 

THE ABTEBIES. 

130. Arteries continue to diminish in size as 
they increase in distance from the heart, and ter- 
minate in small branches called capillaries. They 
have three coats, of which the external is cellular, 
the miMle, Jibrous, the internal, serous. 

The external is possessed of great strength and 

toughness,and is divided with difficulty. The middle 

one 18 formed by circular fibres, partly of fibrous 

tissue, and partly of muscular fibre ceW*, lTi\«c^"ei^\- 

terji a, the muscular tissue is onAy sWgVi^iX^ ^e^^Qk^^\ 

"'^ ^^oae of medium size, more so •, n^YaXsX. Vcl «ca^ 
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arteries this coat is purely mascnlar, is easily rup- 
tured, possessed of great elasticity, brittlenet^s, and 
power of circular contraction. The internal consists 
of a layer pavement epithelium resting on a layer of 
longitudinal elastic fibre (fenestrated membrane). 

131. When the stimulus of the blood does not 
affect an artery, its fibres gradually retract, and at 
length it terminates in a ligamentous cord. 

The internal coat is similar in structure to the 
serous membranes, is smooth, polished, brittle, and 
continuous with the lining membrane of veins. 

The arteries are surrounded by cellular tissue, 
which forms a sheath, and which is loosely united 
to them ; it is through this membrane that the 
vasa vasorum pass, to supply the coats ; and it is 
also in this tissue that the nerves and absorbents lie. 

132. General inflammation rarely attacks arte- 
ries, but sometimes local arteritis does occur. 

Wounds of these vessels continue to bleed if the 
calibre is only partly divided, and this is most 
profuse if the vessel is denuded of sheath ; but 
where the size is small, complete division stops the 
flow, as in arresting haemorrhage from the temporal 
artery. The blood flows in jets, and by this and 
its bright-red colour is distinguished from venous. 

133. Small arteries, when cut, retract them- 
selves into the surrounding cellular tissue, and by 
this and their circular contraction arre,%t»\K^V^^'i^'> 
jng; hut in larger ves»e\a ^e ^^«Xj^\ \tss^^^«5»s ^ 

blood overcomes this conix«yG\AOTi,wAY^<s^'®^^'^ 
formation of a clot. 
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134. When htemorrhage has ceased in an ar- 
tery, a clot forms in the interior, and another out- 
side ; this last is absorbed after some few days, and 
the artery contracts to its next collateral branch. 
A longitudinal wound will sometimes become 
closed by coagulable lymph, but if this be too weak 
to resist the impulse of the blood, a false aneurism 
forms. 

135. In lacerated wounds, the arterial coats 
are ruptured irregularly, the external cellular being 
the longest; — into this the blood flows, and, be- 
coming coagulated, puts a stop to hsemorrhage. 

136. Various plans for stopping hsemon-hage 
have been adopted — viz., actual cautery, cold 
styptics f pressure, the ligature, and torsion. 

The actual cautery is only applicable where a 
small vessel passes through a bone, and even then 
is seldom required. Styptics are of much use 
when the bleeding comes from the capillaries or 
vessels of small calibre, and of these, cold water, 
tiuct. ferri perchlor. and lead lotions are the best. 

Pressure is an important mode of stopping 
hsemorrhage, and where it can be adopted, without 
causing injury to the surrounding parts, should 
be used. A familiar instance of this is the tour- 
' niquet, which, however, from its general pressure, 
is only a temporary expedient until a ligature can 
he applied. Pressure is readily obtained by the 
J^ng-enB (digital). 

V^3T, It 18 necessary to apply a WgaVwtft dbo-oc, 
another below a wounded artery, «* ««co^" 
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Aary JuBmorrhage is liable to come on after some 
days, when the anastomosing vessels have increased 
in size, from the lower end of the vessel. 

The immediate effect of a ligature is division 
of the two internal coats from which coagalable 
lymph is poured out, adhesive inflammation takes 
place, a clot of a conical shape is formed in the 
vessel, and the bleeding ceases, the part included 
in the ligature sloughs, and, after about fourteen 
days the external coats become separated by ulcera- 
tion, and the ligature is set free. 

Torsion^ now frequently used, instead of the 
ligature, is performed by drawing the vessel from its 
sheath with a pair of broad-pointed spring forceps, 
and twisting it freely round (unlimited torsion); 
or by drawing out the vessel and fixing it with one 
pair of forceps about a quarter of an inch from the 
end, and then with another pair twisting the end 
round and round until it will not untwist itself 
{limited torsion). 

138. A diseased state of artery will cause secon- 
dary haemorrhage sometimes ; or it may arise if the 
ligature has been applied too near a collateral 
branch ; or if the surrounding cellular tissue has 
been separated, and the supply of blood to the coats 
diminished, producing ulceration, instead of adhe- 
sive inflammation. The best material for ligatures 
is well- waxed hempen twine, not too fix\!^ \SL\jesi^^sc5&^ 
lent it cut through the exleiiiaX ^«.\a. ^^iwo^ "^^ 
the Bow of Wood througli aa ai^crj S& KtT^^^^^'**^* 
anastomosing branches mcx©aa©\ii«^»fe»«sA^^'Js5sisso^ 



78 ON THE MUSOLES, BLOOD-VESSELS, 

in the first instance the temperature and supply 
of blood to the part is diminished, a sufficient por- 
tion eventually finds its way to the limb. 

ANEUBISM. 

139. An aneurism is a tumour, generally of a 
pulsating kind, formed by a dilatation or rupture 
of an artery, and containing blood. 

There are two kinds — 1st, true; 2nd, false; 
either of which may be external or internal. 

Ist, A true one is that where a portion of the 
calibre of an artery is only dilated, without lesion 
of the coats. 

2nd, A false one, where rupture of the two in- 
ternal, or sometimes of all the coats, has happened, 
and the blood has escaped, and its sac formed by 
surrounding tissues ; if the aneurism be produced 
by disease, it is generally, in the first instance, a 
true, but becomes afterwards 9k false one. 

The surrounding cellular tissue sometimes op- 
poses much resistance to the escape of blood, when 
the aneurismal tumour becomes distinctly defined, 
and is then called drewmscrihed ; but if the blood 
is able to pass along the coats for any distance, 
the limits are indistinct, and it is then called 
diffused, 

140. The causes of aneurism are — 1st, athero' 
matous or calcareous deposit in the coats, causing 
them to become weak and liable to rupture. 2nd, 
The violence of the cwrrent of blood in some of 

^0 larger arteries, as iu \h» acc&i oC tho aorta. 
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3rd, The weakness produced by being situated 
near moveable joints. 5th, JExtemal injury. 

141. Aneurisms are most frequent in men, and 
in them at the arch of the aorta; they rarely 
occur before the age of thirty. When produced by 
disease of the coats, they are often numerous, and 
situated in different parts of the body, and in such 
cases operations are useless, as the disease is con- 
stitutional. 

142. Symptoms of an external one are — a puU 
sating ttimour, which diminishes in size and ceases 
to pulsate when the trunk above is compressed; 
the bruit de soufflet ; in a recent case the tumour 
may be almost entirely retnoved by pressure above ; 
but in one of long standing the deposits of coagula 
prevent this; there is also swelling of the limb 
below, pain, and difficulty of motion. 

143. If the pulsating tumour is caused by an 
enlarged gland being situated either below or 
superficial to an artery, it may be distinguished 
from aneurism by the facility with which the 

vessel may be pushed to one side without removing 
the tumour. 

An exostosis or any enlargement of bone, a 
tumour, or any foreign body, as a bullet, situated 
beneath a vessel, may also be taken for aneurism, 
but may be distingpiished in the same way. 

144. The symptoms of internal aneurism are 
obscure, and vary, at whatever part of the body 
they are placed : — there is frequent d^s^'s^v^s^ H» j 
syncope : difference in tlie ^\]^aa.\I\Qi\) ^^^Tk. ^^i^ 1 
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above and below the seat of the disease ; if it be 
situated in the thorax, there may be dyspnoea and 
impeded action of the heart ; if in the abdomen, it 
may be felt, or the functions of organs situated in 
that cavity injured ; when in the pelvis, the urinary 
or generative functions may suffer. Spontaneous 
cures sometimes take place, either from pressure 
of a tumour, or of an aneurismal sac itself on the 
artery — from the slouching process being set up — • 
or from gradual cessation in the current and filling 
up of the tumour by coagula. 

145. The means employed by the surgeon are— 
pressure, spare diei, applications of cold, medi' 
cines calculated to diminish the current, and the 
ligature. 

The last is the one on which most dependence 
is placed, the others being only adapted for very 
small arteries. 

There are few situations where the anastomosis 
is not sufficient to keep up vitality in the limb, 
provided warmth is applied till the branches have 
become enlarged ; nevertheless, care must be taken 
that the ligature is not put too near a large branch, 
nor sufficiently near to the aneurism to incur the 
chance of tying the diseased coats. 

146. Aneurism by anastomosis, or navus ma* 
temu^, is when a number of small vessels, carrying 
arterial blood, are collected together, and form a 
small vascular tumour, which continually throbs ; 
jfit he not extirpated, the pulsations become dis- 

^olf, the tumour inoreases, \>\ix%U, «si^ «^>&&)^ 
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death : this aneurism is congenital, and is at firat 
of very small size. Sir Benjamin Brodie says, that 
the application of a very fine point of nitrate of 
silver to the supplying vessels, first touching the 
part with a lancet, will efiect a cure when small. 
Vaccination, pressure, a seton passed through it, 
astringent injections, and even extirpation by the 
knife or ligature have been used for its treatment. 

147. Aneurismal varix is a dilated vein com- 
municating with an artery, and from it deriving a 
pulsation. It occurs sometimes in bleeding, where 
the vein has been transfixed and the artery beneath 
wounded, and where the external wound has healed, 
leaving the communication between the vessels open, 

148. Varicose aneurism exists where there is a 
communication between the vein and artery, with 
an aneurismal sac between them. 

ON VEINS. 

149. Their structure is similar to that of 
arteries, but the coats are less dense and elastic ; 
the fibres in the middle one are, in general, 
arranged longitudinally, but some few run in a 
circular direction. 

Valves, or folds of the lining membrane (which 
is of a serous tissue), are found in many veins. 
They are in general disposed in pairs, and have 
their free edges looking towards the heart, by 
which arrangement the blood can readily qsml v^ 
that direction, bat regurgitatioii \« "^x^^^c^i^ 
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They are found in the veins of the extremities, 
especiallj of the lower one, and are most numerous 
in those which are superficial. They do not exist 
in those of the skull, spine, bones, lungs, portal ox 
uterine veins. 

The two external coats are deficient in the veins 
of the skull, which are called sinuses ; nor are they 
to be found in those entering into bones. To com- 
pensate for their loss in the skull, a strong fold of 
dura mater surrounds the lining membrane, pro- 
tecting it and preventing dilatation. 

150. When emptied of blood, the walls of veins 
collapse, whilst those of arteries remain patulous ; 
but they are less liable to rupture than arteries, in 
consequence of their yielding more : they also ofiei 
considerable resistance to distension in a longitu- 
dinal direction, and appear to possess irritability. 
They generally accompany arteries, but are less 
fiexuous. The arteries of a lai'ge size have only one 
vein, but smaller ones are accompanied by two oi 
more, called vence comites. In childhood they are 
smaller in size than arteries, but in old age they 
acquire a larger calibre. In parts placed above 
the heart, they generally pass in front of arteries ; 
whilst in those below this viscus they pass behind. 
There are, however, some few exceptions to this. 

151. Phlebitis is more frequent than arteritis, 
and is much more dangerous ; its symptoms are, 
redness and swelling along the course of a vein, 
extending in a direction towards the heart ; rapid 

suppuration and coUections of p\x& in them \ great 
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con&titutional disturbance; and fever, which 
quickly assumes a typhoid form, and if not arrested 
previous to the formation of pus, generally proves 
fatal. 

Prompt and energetic treatment of the antiphlo- 
gistic kind can alone benefit. The local remedies 
are leeches, fomentations, and poultices. 

152. Dilatation of a vein, or varix, is most 
frequent in the lower extremities, but the whole 
venous system is susceptible ; it generally com- 
mences in one or two veins, which become tor- 
tuous and distended ; this spreads, till at length 
many become affected. If the dilatation is not 
arrested, they at length either form ulcerations, or 
they burst ; — ^by the dilatation which takes place 
the valves become useless. 

153. Mechanical obstacles, or internal disease, 
offering an impediment to the flow of blood, may 
cause this complaint. The treatment consists 
either in the application of bandages and plasters, 
with rest, ligature or acupressure. 

Ossification and other accidental formations are 
rare in the walls of veins ; but occasionally obli- 
teration follows inflammation. 

ABSOBBENTS. 

154. Are those vessels which carry ch^le and 
lym^phf the former being called lacteaU, the latter 
lymphatics. The lymphatics are fowxA \sl ^^ 
parts, and are arranged in a EXi^x^^viii «c^ ^^^^ 

a2 
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set. The first are placed in the subcutaneotif 
cellular tissue ; the latter accompany the vesnels 
but they have frequent communication with eacl] 
other. They are smaller than blood-vessels, appeal 
to have two coats and many valves, and are cylin^ 
drical in form. In their course they pass througb 
ganglia or glands which appear to collect the 
fluids £rom the various tubes, and amalgamate 
them. No lymphatics arrive at the trunk withoul 
passing through one or more of these. 

It has been supposed that they commence on the 
skin, in the substance of organs, and on membranes j 
and it is known that they eventually empty them< 
selves into the subclavian and internal jugolai 
veins. 

155. The absorbent ganglia are very numerous, 
and are found in most parts of the body, eithei 
near joints or accompanying blood-vessels ; those 
of the lacteals are situated in the mesentery. 

The structure of these glands is homogeneous ; 
they have no secretory apparatus, and are callec 
conglobate. 

The secretory glands are quite different in stmc* 
ture, having a secreting apparatus, and an excretorj 
duct ; they are called conglomerate, as they consist 
of many secreting surfaces combined into one gland 

156. The thoracic duct is formed at the bacl 
pari of the abdomen, opposite the third lumbar ver< 

tebra, by the union of several tTimVa^\x\Oa.Y&^\itf 

^^eeptaculum chyli^ and into "wYacYl ^i)ti«^ \wiV«s 

^lopty ^©znselvxjs. This duct i^aaaeft ^Jtow^^ 
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aortic opening of the diaphragm into the thorax, 
having the aorta in front, and to the left — 
the vena azygos to the right; in the thorax 
it is placed in the posterior mediastinum ; and 
at the fourth dorsal vertebra it inclines oyskr 
to the left side, passes along the longus colli, 
ascends into the neck, curves downwards, and 
empties itself into the left subclavian vein, near its 
junction with the internal jugular. 

The fluid in this duct is derived from the lacteals 
in the mesentery ; from the lymphatics of the lower 
extremities, of the walls of the abdomen, and 
pelvis ; from the left lung ; left side of the heart ; 
walls of left side of thorax ; left upper extremity 
and corresponding side of head and neck. The 
lymphatics from the remaining portions of the 
body, including the right lobe of liver, empty them- 
selves into the junction of the right subclavian and 
internal jugular veins, and their terminating duct 
is sometimes called right thoracic. 

157. The absorbent vessels become very vascular 
when inflamed, and a familiar instance of this is a 
wound from dissection: the inflammatory action 
quickly spreads, attacks the glands, which partici- 
pate and soon suppurate ; the accompanying fever 
also rapidly assumes a typhoid type. 

158. The glands are very liable to sufler from 
slow inflammation of a speciflc iv&tvK^, ^Viv^V:^. S& 
known by swelling, pain, im^exfec^. «w.^^'v«^'^'^» 

Mad very slow progress. TVns ^^W-Vms^xl ^-o^.- 
^aint ia called scrofula, aad la tslo\i cotsiwass^'s;^'*^^ 
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but 18 hereditary. If it extends to the glands or 
structure' of the lungs, it constitutes phthisic; if 
to the glands in the mesentery, iahes mesenterica. 
Iodine, mineral water, sea-air, tonics, and gene- 
rous diet are most likely to effect a cure. 



CHAPTER VII. 

ON THE ANATOMY AND SUBGEBY OF THE HEAD 

AND FACE. 

159. Immediately beneath the integuments 
is the occvpito frontalis muscle, arising fi*om the 
superior transverse ridge of the occipital bone by 
two fleshy bellies, and inserted into the pyrami- 
dalis nasi, orbicularis palpebrarum, corrugator 
supercilii, and integuments ; it is firmly adherent to 
the skin, but is loosely connected to the pericranium, 
over which it slides. 

Sloughing of its aponeurosis and collections of 
matter beneath, sometimes occur ; they may be 
caused by wounds, but very rarely by erysipelas ; 
the temporal, frontal, and occipital arteries are 
external to it. 

160. In the (yrhit are seven muscles — ^levator 
palpebrae, the four recti, and superior and inferior 

oblique ; the globe of the eye, wi^ Sfea o^^xA^^e^ — 

viz., lachrymal gland, ducU, aa^ «Mi % \«li^i^R^^«x 

eranfflion, and branchea oi ayxQ^VXi^k^svB wct^^ 
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seecmd, third, fourth, first division of fifth and 
sixth aerves, with their branches ; ciliary nerves ; 
reflections of conjunctiva with the peculiar fold on 
the inner side, called membrana nictitans, highly 
developed in birds ; and at the posterior part of 
globe a large quantity of fiit, the absorption of 
which in disease causes sinking of the eye into its 
cavity : — around the orbit are the two tarsal car- 
tilages, of which the upper is the largest, and the 
only one which moves ; eye-lashes ; Meibomian 
ghudds ; puncta lachrymalia ; canaliculi ; eyebrows ; 
caruncnla lachrymalis, and nasal canal (41). 

161. On the face and forehead are sixteen 
pair of muscles — ^viz., orbicularis palpebrarum, 
pyramidalis nasi, corrugator supercilii, com- 
pressor nasi, levator labii superioris proprius, 
levator anguli oris, zygomaticus major and 
minor, orbicularis oris, depressor labii superioris, 
depressor anguli oris, depressor labii inferioris, 
levator labii inferioris, levator menti, and buc- 
cinator. 

In the temporo-mazillary region are the 
masseter, internal and external pterygoid, and 
temporal muscles. 

162. There are three salivary glands on each 
side ; the pa/rotid (wapa near, oZs the ear), situated 
between the angle of the jaw and meatus-audi- 
torius externus, the duct of which (Steuo'a^ ^a&«ft& 
scrooB the masaeter muscle in 2, Ywi'fc ^v«\^ ^wa. 

ibe lower margin of ear to im^Tiai^ \>ft\w^'^ ^*3j«R^ 
and mouth, and piercing the Wcc\vi^Wt,'So5«!«^'^^ 
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mouth opposite the second molar tootli. The guh' 
maxillary, situated hetween the hase of the jaw on 
the mylo-hyoid, empties itself by its duct (Whar- 
ton's) near the frsenum linguae. The sublingual, 
muoh smaller than the others, lies close to the 
frsenum, and opens by several minute orifices on 
each side of the tongue. The ducts of these glands 
are lined by the mucous membrane of the mouth, 
which is continued into their substance and forms 
secreting surfaces. 

Salivary fistula is caused by a wound of the 
duct of the parotid, and is known by the escape of 
saliva on the cheek. In a recent case, pressure 
will sometimes suffice to cure it, but in general it 
is necessary to make a false passage by a seton or 
caustic. Plastic operations are frequently of use. 

Itanula is an encysted myxomatous tumour 
beneath the tongue. It may be freely incised, or 
a portion dissected out ; or a seton may be passed 
through it, and in some cases dissected out. 

The saliva is composed of a peculiar animal 
principle ; various salts of potash, of which the 
chloride of potassium and the sulphocyanide are the 
most numerous ; of mucus, salts of soda, and some 
oxide of iron ; it contains about I per cent, of solid 
matter only ; it is slightly alkaline, and in this 
differs from the gastric juice, which is slightly 
acid. 

163. The nerves which supply the forehead and 

face with sensation are — First division of fifth, or 

opJithalmio, of which the &\r^x«b-ot\A\;di htuioh 
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emerges at a foramen of the same name. Second 
division, or infra-orbital, which emerges at the 
infra-orbital canal, between the levator labii 
proprius and levator anguli oris. Third division, 
or inferior maxillary, coming out from mental 
foramen. These nerves are accompanied by 
arteries derived from internal carotid and internal 
maxillary. 

Motion is supplied to the same parts by the 
portio dura, which, after emerging from stylo- 
mastoid foramen, and passing through parotid 
gland, forms the pes anserinus, and is distributed 
to the temples, face, and upper part of neck. 

164. At the lower part and back of skull are 
ten pair of muscles — viz., occipito -frontalis, at- 
tached to superior ridge ; trapezius, to inner third 
of same ; sterno-cleido^mastoideus, to outer third ; 
coroplexus, to inner half of space between ridges ; 
splenius-capitis, to outer half of same; rectus 
capitis posticus major, to inferior ridge ; minor, to 
space beneath ; obliquus capitis superior, to space 
between ridges, — all of which muscles are attached 
to occipital bone; trachelo mastoid, attached to 
mastoid process; rectus capitis lateralis, external 
to condyle. 

In front of foramen magnum are rectus capitis 
anticus, major and minor; two superior con- 
strictors of pharynx, and the muscles which move 
the palate. 

165. The bones of the head, from t\\wt <5ss«s«i^ 
shape and £rm structare, offer sw-Oa. y'^q^r*^^^'^ ^ 
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the brain that extreme violence alone can injure' 
it. 

Fractures of these bones are divided into those 
without and those with depression. 

166. Those without depression are as depressed 
fractures, dangerous, but if there has been much 
violence thej may be accompanied by extravasations, 
and may require the application of the trephine ; or 
by concussion, which must be treated accordingly. 

167. When there is depression, the symptoms 
are, insensibility, dilated pupil, stertorous breath- 
ing, slow and oppressed pube, relaxation of the 
limbs from paralysis of the voluntary muscles, 
involuntary evacuation of fseces from paralysed 
state of the sphincter ani, retention of urine from 
same state of muscular fibres of bladder. 

The inner brittle table of the skull may be 
driven in without any external signs of depression, 
or the external plate may be crushed without in^ 
jury to the vitreous. In children they sometimes 
regain their shape after depression has happened. 

A sensation similar to fracture is communicated 
sometimes by hlood beneath the scalp, but it may 
be detected by passing the finger along the sur&u%, 
when this will be raised at the circumference of 
the tumour, before it sinks in the centre. 

168. Extravasation of hlood may be mistaken 
aJso for fracture ; but it comes on gradually, and 

frequently follows concussion, ^\iVlft ^;Xift ^^m^Wcaa 
fo fracture are ina mediate. 
Supeure either of the anienot, m\^^^, «^ Y» 
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tenor meningeal arteries or sinuses is freqnently 
the cause of extravasation, and the blood is then 
found between the dura mater and skull ; this is 
the only kind of extravasation likely to be relieved 
by the trephine. It is sometimes very difficult to 
detect ; escapes of blood are most frequent at the 
base of the brain, and when copious, almost always 
' prove fatal. 

169. Suppuration may also follow compression ; 
but it does not occur until inflammation has set 
in, and some days have elapsed. The symptoms 
are similar, but the former is preceded by rigors. 

170. Fractures at the base of the skull are only 
caused by great violence, and usually are produced 
by falling from a height on the head, when the 
weight of the body causes the fracture by contre' 
coup. Besides the other symptoms, there is 
bleeding from the ears, nose, and mouth, and escape 
of cerebro-spinal fluid. 

171. Treatment of compression, whether the 
symptoms are from depressed bone or extravasa* 
tion, is to shave the affected part of the head ; to 
expose the skull by making a straight or crucial 
incision, and to apply the trephine on the sound 
bone, but as near the depressed portion as pos- 
sible ; the pin should be removed after a groove 
has been formed, and care taken lest any irregu- 
larity of the inner table of the bone may cause the 
instrument to wound tVvft ^wt^ \£k»^x\ *^^ ^'^- 

pressed portion is then to >ie T^\«ft^ ^xA^^^^^^^^kS^. 
closed. It must be xemem\i«^xiieiL ^^^. ^^'^'^^ "^ '^ 
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diploe in children, and that when the dura mater 
is wounded, hleeding follows. The trephine is 
not to he applied, however great the depression 
may he, unless there are symptoms of compression 
or inflammation ; and great care must he taken 
when applied over the course of a sinus. 

172. Concussion may occur with various de- 
grees of severity ; it is sometimes unattended with 
any loss of function, or organic change ; hut in 
more severe cases, laceration of the hrain and 
slight extravasation have heen found. 

The first symptoms are, loss hoth of sensation 
and motion, rigid state of limhs, small intermitting 
pulse, sometimes even not to he felt, pupil im- 
movahle and generally contracted, cold extremities, 
hreathing difficult hut unattended with stertor ; 
when the symptoms are not so severe, or where 
slight reaction has taken place, there is vomiting, 
tinnitus aurium, vertigo, some degree of sensation 
at intervals, and the patient lies as if asleep, and 
if roused and questioned, he answers hastily and 
again relapses into apparent insensihility. 

In a severe case the patient may die instantly, 
hut in a less complete one, there is great danger 
in reaction, as inflammation of the hrain is likely 
to follow — the case may then terminate in idiotcy, 
or there may he loss of some of the faculties, as 
t/ie memory or hearing. 
2T3. The diagnosis between coi\CiM*'6\Qv\ «cv\ 
compression is as follows :— In tVv© ^oxmet, Ni)cw<!k 
J^ba are rigid; in the latter, xeVsa^^^-, Vsx XJaa 
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.fitrmerthe pulse is either regular or intermittent; 
in the latter, slow and laboured ; in the former, 
the breathing is either tranquil or hurried ; in the 
latter, stertorous ; in the former, there is generally 
some degree of sensation lefl, as the patient either 
answers when spoken to several times, or draws 
awaj his limbs when pinched ; in the latter there 
is complete insensibility ; in the former, the pupil 
is contracted ; in the latter, dilated ; in the former, 
the bowels are not relaxed, whilst in the latter 
there is involuntary evacuation of faeces ; the former 
always commences suddenly, whilst the latter, if 
from extravasation, need not; in the former, the 
surface of the body is cold, and the depression 
corresponds to the severity of the attack, whilst in 
the latter such is not the case. These diagnostic 
symptoms, although laid down by many authors, 
are not always to be relied on, and it must be 
borne in mind that the two states may be coex- 
isting, or compression follow on concussion. 

174. Treatment. — In the severe kinds, where 
all sensibility is gone, the less that is done 
the better, beyond applying external stimulants 
and warmth. After reaction has set in, bleeding, 
purging, low diet, counter-irritation, and quiet, 
must be resorted to, to prevent inflammation, and 
the case must be closely watched for some time. 

Wounds of the scalp are not «o d.«xv^\^^\^ ^ 
tbemaelves, but may gm tVa^ ^ ^t^ix^^^^^a.^ ^^^- 
mationa of matter, exfoWaWom ^1 Xjow^-* ^^^ "^ 
^uiniation of the braiu ot \U \si««!^2ft«^^'^- 
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175. InflcMnmation of the brain, when resnlt- 
ing from external violence, comes on from the 
seventh to the tenth day, hut requires the same 
treatment as from other causes. 

176. Hernia cerebri is either a real protrusion 
from a wound of hrain through an aperture in the 
skull, or it may he caused hy hlood forcing the 
hrain and its memhranes into a tumour which 
protrudes, or hy a diseased growth from brain on 
dura mater. It is accompanied by pulsation, and 
frequently continues to increase in size. Pressure 
and excision are the plans of cure adopted. 

177. Wounds of the dura mater are dangerous, 
as inflammation spreads rapidly to the lining 
membranes of hrain, and hrain itself; therefore 
great caution must he adopted in removing foreign 
bodies. 



CHAPTER VIII. 

ANATOMY AND SITBGEBY OF THE NECK. 

178. The superficial fascia is simply a con- 
tinuation of that which is found at most parts of 
the body, and lies immediately beneath the skin. 

179. The platysma-myoides muscle is next seen, 
arising hy indistinct fasciculi over the pectoralis 

major and anterior part of deV\«\d«, \\. ^«&fte» m-^- 

wards towards fche face, at tihe chm meft\» W\VXv ^ 

similar muscle from the opposite ai^e, Wi^ i» '^- 
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aerted in the lower jaw and muscles of face ; it is 
necessary to remember the course of its fibres, 
since situated underneath it, is the 

180. External jugular vein, the direction of 
which corresponds with the fibres of the above 
muscle ; it is formed by the internal maxillary and 
posterior auricular vein ; sends a branch of com- 
munication to the internal, descends over the 
stemo-cleido-mastoideus, and empties itself into 
the subclavian vein, external to the outer border 
of the stemo-mastoid ; it also in its course receives 
several veins firom the posterior and anterior parts 
of the. neck. 

Bleeding from the jugular is performed in this 
yein, and the part selected is that where it crosses 
the stemo-mastoid, as it is most prominent there ; 
by pressing on the vein a little above the clavicle, 
and making an oblique incision above the pressure, 
there is little difficulty in obtaining blood ; but if 
the incision were made in the direction of its 
course, the fibres of the platysma would only be 
separated, and would close the aperture on with- 
drawing the lancet. The bleeding ceases when 
pressure is removed, but a compress over the 
wound may be applied if necessary. 

181. Between the above vein and the stemo- 
mastoid lies the deejp cervical fascia, which is 
strong and important ; it is continuous sxntAYvycl^ ^ 
with a similar fascia on tYve oyjq*^^ «v\<Ji% ^'^^- 

TiorJj it ia lost in the ceWxxW \iY&«vxft m ^xwi^» ^^"^ 
trapeziua; at the upper -gait \fe \w2Aa ^a^«^ "^ 
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parotid gland, and is attached to the zygoma, 
etyloid process, and ear ; at the lower part of the 
neck it also binds down the subclavian vessels, and 
is cut through in tying the subclavian artery ; at 
this part it is divided into two layers, one of 
which passes in front of the clavicle, and is lost on 
the pectoralis muscle; the other, passing behind 
the clavicle, encloses the subclavius muscle, and 
by its attachment to the coracoid process and first 
rib, forms the costo-coracoid ligament, which is 
of sufficient strength to prevent pressure on the 
artery below the clavicle restraining haemorrhage ; 
at the anterior and lower part of the neck it is 
stretched tightly across from one stemo-mastoid 
to the other, and below is attached to the sternum. 
In Allan Bum's Surgical Anatomy, cases are men- 
tioned where destruction of the fascia at this part 
has impeded breathing, by removing the protection 
from external pressure during inspiration. 

Posteriorly, the deep fascia lies internal to the 
trapezius ; anteriorly, it sends various lamelbe be- 
tween the muscles, the most important of which is 
one passing internal to the sterno-mastoid, and 
forming the sheath for the carotid artery. 

182. Each lateral half of the neck is divided 

into two triangular spaces by the sterno>mas- 

toideus, and these are again divided by the omo- 

bj^oid muscle into similar shaped spaces. In the 

jfos^ertor superior lies the cerv\ca\ "^\%x\x& <5^ w^rvea, 

with its branches, the spinal acce^aox-j xv^t\fe, «sA 

^eep muscles. In the anterwr «ti{perioT «t<& S5aa 
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external and internal carotid, a portion of common 
carotid, parotid and submaxillary glands, stjlo- 
'hyoid, digastric, mylo-hyoid, stylo-glosnus, and 
8t}'lo>pharyng^u8 muscles, the larynx and its 
muscles, the internal and external jugular veins, 
the pneumogastric, sympathetic, lingual and de- 
scendens noni, pharyngeal plexus, descending 
laryngeal, glosso-pharyngeal, and spinal accessory 
nerves. 

In the anterior inferior are the trachea, com- 
mon carotid, internal jugular, pneumogastrio, 
8ympa{hetic, recurrent laryngeal, and detscendens 
noni nerves: branches of subclavian artery, thy- 
roid gland, and depressor muscles of larynx. 

The posterior inferior contains the subclavian 
artery and vein, with branches of the axillary 
plexus of nerves. 

The phrenic nerve lies behind the sterno-cleido- 
mastoid muscle, and in front of scalenus anticus. 

COMMON Ci-EOTID. 

183. A line drawn from the sterno-clavicular 
articulation to the angle of the jaw gives the 
direction of this artery, but in the operation for 
tying it the inner border of the sterno-mantoid is 
sufficient guide ; on the right side it extends from 
the above-mentioned articulation to the u^i^t 
harder of thyroid cartilage, ot lo a^X^^^ V\*Ocl "Ow^ 
third vertebra, ; on the left, £rom tV^ «t^ ^'^ "^"^ 
at^rta to the same pobt ; from Vta <somxsic«^ow»«^ 
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on the right side to midway tip its course, where 
it is crossed by the omo-hyoid muscle, it is covered 
by the stemo-mastoid, hyoid, thyroid, and pla- 
tysma-myoides muscles, descendens noni nerve, 
and fascia; in its upper half it has fascia alone 
superficial to it; within the same sheath is the 
internal jugular vein to its outside, and the 
pneumogastric nerve between and behind; in a 
separate compartment to its outer side lies the 
stemo-mastoid muscle, to its inner the trachea 
and recurrent laryngeal nerve; behind it, pos- 
terior to the sheath, is the sympathetic nerve, in- 
ferior thyroid artery, recurrent laryngeal nerves, 
and rectus capitis anticus major and longus colli 
muscles. 

The left artery, whilst in the thorax, has in 
front the left vena innominata, sternum, and 
muscles arising from it ; behind, the trachea and 
thoracic duct ; internally, the cesophagus ; exter^ 
nally, the subclavian artery and pneumogastrio 
nerve : having passed out of the thorax, it has the 
Bame relative situation as the other artery. 

184. This artery divides into the internal and 
external ; as it gives off no branches, it has been 
tied at its upper part, for aneurism at the com- 
mencement or at the arteria innominata, an ope- 
ration named from its inventor, Mr. Wardrop. 

1S5, Wounds of the throat rarely injure either 
this vessel or the external caioWi, «» Uvey lie 
deeply between the most prommeiA. ^wt\» ofl ^(Jci^ 
^^rno-maBtoid and the tbyroid <s»xV;a\3m^\ \svs^i, 
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hsemorrhage from the branches of the latter soon 
causes death, unless a ligature is applied ; in case 
of a wound, the arteries are' to be tied, the head 
and shoulders raised, and secured in a bent position 
with a bandage; plasters are not to be applied, 
lest internal haemorrhage and suffocation, from 
loss of passage for air, take place, but two or three 
sutures must be used instead. The student should 
bear in mind, that if the pneumogastric nerve be 
cut through or included in the ligatui*e, the chances 
of recovery are very slight ; that where the oeso- 
phagus is wounded, which is rare, from its deep 
situation, the patient must be fed through a tube 
introduced at the nose ; and that this may often 
be done advantageously, when only the trachea 
has suffered; that frequently inflammation follows 
these wounds when bleeding becomes necessary; 
and that although a patient may proceed favour- 
ably for some time, he is liable to die from 
secondary haemorrhage producing suffocation, or 
from exhaustion and the i:Jcerative process. 

186. The anastomosing branches, which carry 
on the circulation to the head when a ligature has 
been applied to the carotid, are the inferior thyroid 
with the superior, the vertebral with the internal 
carotid, the cervicalis ascendens with the muscular 
and occipital, and the cervicalis profunda with the 
arteries distributed to the deep muscles of tlve va,Os. 
and the princeps cervicis from t\ie o^iw^x^aX.. 
18T. The relations of tVie exteruol carQtxA., 
wbioh extenda from the bif\ircaA.\o\i \o ^'^ m\^s^^ 

s 2 
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of the parotid gland, are, in front, the stylo-hyoid, 
digastric and platysraa-myoid^s muscles, and lingual 
nerve ; behind, the stylo-hyoid and stylo-pharyn- 
geus muscles with the glosso-pharyngeal nerve, all 
of which separate it from the internal carotid ; at 
its upper part it lies in the parotid gland, where 
it is crossed in front hy the portio dura nerve. 

Its branches are ten in number — viz., three in 
front, the superior thyroid, lingual, and facial ; at 
its posterior aspect, three, the muscular, occipital, 
and posterior auricular ; passing upwards, four, the 
ascending pharyngeal, temporalis faciei, internal 
maxillary, and temporal. 

The superior thyroid is most liable to suffer in 
a wound from a razor across the throat ; it gives 
off four branches, and supplies the larynx and 
thyroid gland. The lingual is separated from the 
preceding by the os hyoides, and also gives off four 
branches, the hyoid, dorsalis linguae, sub-lingual, 
and ranine ; it lies on the middle constrictor and 
lingualis, and is separated, in its middle stage, from 
the nerve of the same name by the hyo-glossus 
muscle : in dividing the frsenum linguie there is 
danger of wounding the ranine branch if the 
incision be too near the tongue, and to avoid this 
the point of the scissors should be directed down- 
wards. 

The facial gives off ten branches, four before 
it passes over the base of tVve '^oti, ^vl ^^«t^^Td&\ 
they are, the submaxiUary , \oxi«k^\^\<i» ^vJ^'OikK^^ 
Hud inferior palatine ; after i^as&Va^ o\i\o >^^ Wa 
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the inferior labial, inferior and superior coronary, 
lateralis n^i, angular and mattseteric branch : this 
artery describes a tortuous course, to allow of the 
motions of the jaw ; its coronary arteries require 
compression in the operation for hare-lip, and its 
angular branch anastomoses with the internal 
carotid, whilst it terminates by anastomosing with 
the internal maxillary at the infra-orbital foramen. 
The occipital artery passes beneath the sterno- 
mastoid, trachelo-mastoid, splenius, and complexus 
muscles, and superficial to the internal jugular 
yein, hooks round the lingual nerve, and taking 
the direction of the posterior belly of the digastric, 
grooves the occipital bone, and is distributed to 
the posterior part of skull after giving off many 
branches, of which the princeps cervicis and 
inferior meningeal may be mentioned. The 
muscular is distributed to the stemo-mastoid ; the 
posterior auricular to the external ear and side of 
the head. Of the ascending branches the superior 
pharyngeal is given off at the bifurcation, and 
supplies the pharynx, tonsil, Eustachian tube, and 
dura mater. The transverftalis faciei runs across 
the masseter in the direction of Steno*s duct ; the 
internal maxillart/ passes between the neck of the - 
lower jaw and internal lateral ligament, then 
between the two pterygoid muscles to the pterygo- 
maxillary fosna; its branc\\eft m^ >Oftfc %axs^^ *^^ 
number as the external carol\d «svSl VJ^a ^-wiv^— ^ 
Fik, ten, the middle memu^ea\, ml«t\o^ $^€^^% 
pterygoid, deep temporal, bvLC^^V, ^x^^^'^^'^'^* 
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superior dental, infra-orbital, nasal, and descend- 
ing palatine. The middle meningeal passes 
through the spinous foramen and grooves the 
sphenoid, temporal, sphenoid again, and parietal. 
The terminating branch of the carotid is the 
temporal^ which divides into two branches, the 
anterior being the one selected for bleeding from, 
as it is most superficial A considerable branch 
perforates the temporal fascia and muscle, and 
anastomoses with the deep temporal arteries. 

The external carotid terminates in the parotid 
gland, midway between the angle of jaw and 
zygoma ; it there divides into its terminal branches, 
having the pes anserinus and external jugular vein 
superficial to it. 

188. The subclavian artery forms an arch ex- 
tending from the sterno-clavicular articulation on 
the right side to the lower border of the first rib ; 
it is crossed about its middle by the scalenus- 
anticQ9 muscle, and is thus divided into three 
portions — the inner, extending from its origin at 
the arteria innominata to the inner border of 
scalenus, has in front sterno-mastoid, hyoid, and 
thyroid muscles, fascia, internal jugular vein, and 

- pneumogastric nerve ; behind, recurrent laryngeal 

and sympathetic nerves, and longus-coUi muscle ; 

the middle portion lies behind the scalenus-anticus 

muscle and phrenic nerve, the VAtter crossing the 

artery close to the inner \>OTdet o^ ^iJtv^ T«vys*^fc\ 

ifeAtnd this portion is the BcaAexvM* ^^VSaxia* «iv\ 
^i?/€?to the pJeura; the extemai tVvt^\vi» m^^x^ 



OP THE NECK. 103 

M 
angular space formed by omo-hyoid above, clavicle 
below, atid scalenus-anticus internally, and is only 
covered by skin, fascia, and platysma-myoides ; 
behind is the scaleiius-posticus, and inferiorly the 
first rib : the subclavian vein lies below and in 
front in the^r*^ portion ; in front, and separated 
by scalenus in second ; and in front and below, in 
third portion. The bracliial plexus of nerves lies 
above and behind the artery, after passing between 
the two scaleni muscles. On the leil side the sub- 
clavian arises from the arch of aorta opposite 
second dorsal vertebra, and ascends perpendicularly 
to the sterno-clavicuiar articulation, from whence 
it takes the same direction as the right ; whilst in 
the thorax it has in front the left lung and pleura, 
pneumogastric nerve, left carotid artery, thoracic 
duct, letl jugular vein, and vena innominata, 
sterno- mastoid, hyoid and thyroid muscles, sternum 
first rib and clavicle ; to its inner side is the 09so- 
phagus ; ' to its posterior, the longus colli, and 
inferior cervical ganglion of sympathetic. 

The branches are five in number — Ist, internal 
mammary, which, passing down anterior media- 
stinum, anastomoses with epigastric artery ; 2nd, 
vertebral, which enters vertebral foramen in fifth 
or sixth cervical vertebra, and after passing up 
through the different cervical vertebrae, winds be- 
hind the articulating pioceas ^i^ ^VNa*, ««\fcx'^ *^^ 
MkuU through, foramen n\agwMvc\, «cv\ *-^wcCn>^% *^^ 
mrtery of opposite aide, forma tV^ \i^^^^ \ ^'^S*^^ 
tbjroid axis, a short trunk gVi^n o^ «5t "^"^ "^ 
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edge of scalenus anticus, soon divides into four 
branches — viz., the inferior thyroid to the thyroid 
gland, the cervicalis ascendens to the muscles at 
the side and front of the vertebrae, the transver- 
salis humeri to the supra-spinous fossa, the trans- 
versalis-colli to the base of the scapula; 4th, 
cervicalis profunda to the muscles between spinous 
and transverse processes of cervical vertebrae ; 5th, 
superior intercostal to the two or three superior 
intercostal spaces. 

189. A ligature can only be applied in the third 
portion of the subclavian without difficulty, and 
the operation is thus performed : — the integuments 
are to be drawn down, and an incision made over 
the clavicle from the outer margin of sterno- 
mastoid to the margin of trapezius : the platysma- 
myoides and fascia are then to be divided to a 
similar extent, and upon relaxing hold of the inte- 
guments the incision will be immediately over the 
artery ; the external jugular vein is to be pressed 
to the inner side, and a ligature passed from below 
upwards ; by observing this rule of passing the 
ligature from the side of the vein not only in this 
but in all operations on arteries, the danger of 
venous haemorrhage is avoided. 

There is a free supply of blood to the arm in a 
few hours by the anastomosis of the internal with 
the external mammary or thoracica longa, and the 
thoracica superior : by that of the cervicalis pro- 
funda with the arteries of the shoulder ; by that 
of the ^ansversalis humeri 'wilYi tVxft tVvwacica 
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ttcromialis ; by that of the transversalis colli with 
the subscapular ; and by that of the tboracica longa 
with the epigastric. 

THE PHi-RTNX. 

190. Is a musculo-membranous bag, extending 
from basilar process of occipital bone to the fifth 
cervical vertebra; it is attached above by the 
superior and middle constrictors with the lining 
membrane to the bones, and below is continuous 
with the oesophagus : there are seven openings 
into it; they are, the two posterior nares, the 
isthmus fauciura, the Eustachian tubes to the 
tympanum, and the entrances to the larynx and 
oesophagus. The superior constrictor is the most 
internal of the constrictors ; it arises from the 
lower half of posterior border of internal pterygoid 
plate, from pterygo-maxillary ligament, from side 
of tongue and from lower jaw, close to last molar 
tooth, and is inserted into basilar process and 
raph^ : the middle arises from the greater cornu 
of OS hyoides, and is inserted into basilar process 
and raph^ ; the inferior, which is most superficial, 
arises from alse of thyroid and cricoid cartilages, 
and from first and second ring of trachea, and is 
inserted into raph^ ; the lower fibres of this 
muscle are continuous with oesophagus. 

Between the origin and insertion of the superior 
. constrictor is a space called sinus of Mor^aq^'^nx^ ^^ 
opposite which the JEustachxan tubes \'d&^N '^^^'^^ 
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on each side, and in front of the pharynx, is a 
space which is bounded anteriorly and posteriorly 
by palato-glossus and palato-pharyngeus muscles, 
and in which the tonsils lie ; on the out^r side of 
these bodies are situated the internal carotid artery 
and pharyngeal plexus of nerves; which must be 
cautiously avoided in opening the tonsil. 

191. The uvula, from relaxation or enlargement, 
may require removal ; ligatures, caustic, and ex- 
cision, are the means of treatment recommended ; 
modern surgeons, however, prefer the latter, and 
simply use a pair of scissors for performing the 
operation, or a probe-pointed curved bistoury, 
with a little lint wrapped round it, till an inch or 
80 from the point. 

192. When foreign bodies are lodged in the 
pharynx, attempts must be made to extract them 
by introducing the finger or forceps ; it* these do 
not succeed in dislodging them, dilatation may 
be attempted by a canula with a piece of sponge 
at the end ; or if this fails, they must be pushed 
into the stomach by* a probang, or by making 
the patient swallow some large substance, as a 
potato. 

In cases of poisoning from vegetable poisons, 
the canula of the stomach-pump must be intro- 
ducedf into the stomach : a gag having been fixed 
between the teeth, the tube is to be passed to the 
jback of the throat, and thence AoviTvw«t^*-. Niciftit^i 
M not much danger of enteviug IVko W^tvt., ^ \>cvft 
^^k o£ the tongue teads to proUc\. Vt-, «>a£w!»5Cvavs 
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or violent coughing would soon indicate such an 
accident. The stomach-pump is not admissible in 
cases of poisoning from corrosive preparations, but 
is undoubtedly the most efficacious where laudanum 
or other vegetable poisons are in the stomach, or 
where large quantities of alcohol have been 
swallowed. 

THE LA.BYNZ. 

193. Consists of four cartilages — ^the thyroid, 
cricoid, and two arytcsnoid ; and three fibro-car- 
tilages — the epiglottis and two comicula la/ryngis. 
The muscles attached to the thyroid cartilage 
are — sterno- thyroid, thyro-hyoid, crico- thyroid, 
inferior constrictor, thyro-arytaenoid, and stylo- 
pharyngeus. 

The inferior cornu of this cartilage is articu- 
lated to the cricoid by a distinct synovial membrane 
and Kgament, forming a moveable joint. 

The cricoid has attached to it the crico-thyroid, 
crico arytsenoideus lateralis and posticus, and 
inferior constrictor. 

The arytcenoid are situated upon the cricoid, 
and are connected to each other by muscles, to the 
cricoid by ligaments and muscles, and to the thy- 
roid by two folds of membrane on each side, which 
extend from the summit and from the base of 
ary taenoid to middle of angle in thyroid ; these are 
called ligaments ; and the inferior, which are the 
most prominent, and have ^oxsxft \cc^«s'QSa;:t ^aS^ 
ligamentoua fibres enclo&ed.\)^ VJaft xckffiaj^"c«sife*'*^^ 
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called chordce vocales; tliej have a triangular 
opening — the rima glottidis, which forms the 
entrance into the larynx, and immediately above 
which is placed the ventricle ; the membranes of 
the larynx are thyro-hyoid and crico- thy raid, 
pniting the cartilages and os hyoides together, 
whilst below the cricoid is connected to trachea by 
a similar membrane. 

194. The muscles which raise the larynx are — 
mylo, stylo,, and g^nio-hyoid, the digastric, the 
stylo-pharyngeus, genio-hyo-glossus, and middle 
constrictor ; and as the mouth is closed whilst 
deglutition is performed, most of them then acquire 
a fixed point to act from, and not only raise but 
draw forward the larynx, thus increasing the 
opening into the pharynop ; this action also, by 
bringing the larynx against the epiglottis, which 
is prevented ascending by the tongue, closes the 
entrance, and prevents food passing into the 
larynx. As soon as food has passed the entrance 
of larynx, the mouth opens, and the epiglottis no 
longer closes the larynx. 

195. LoAryngotomy is performed by making a 
slit in the crico-thyroid membrane, and is required 
where food or other bodies have become impacted 
in the rima glottidis ; it should not be performed 
until a probang has been passed into the oesopha- 

S'us, to ascertain distinctly that the body is not 
p/mted there, and o\\\y pressing on t\v€> W^\\^\ 
when the incision has been made, a ^to\>© ma.>j 'V^'^k 
"Produced through the wound, for t\i^ ^mt^Q^«^ ^'^ 
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pushing up' the substance into the mouth ; a sudden 
sensation of suiTocation, with difficulty of breathing 
and lividity of features, indicates the presence of 
such substance. 

196. Tracheotomy consists in making an opening 
into the trachea, and is to be preferred where there 
-is obstruction to the breathing by a foreign body 
in that tube : an incision of an inch or more in 
length is to be made in a perpendicular direction, 
and an aperture made through three or four rings 
of trachea ; coughing will then frequently expel 
the substunce ; but if not, by placing the patient 
on his head, the foreign body will pass either out 
at the opening made, or through the rima glot- 
tidis. The isthmus of the thyroid gland lies 
across the third and fourth rings, and is to be 
avoided by pushing it upwards; the aperture 
should not be closed until bleeding has entirely 
ceased ; if the operation be performed to relieve 
respiration, a portion of a ring may be removed 
and a tube introduced. 

197. The larynx is supplied — with blood, by 
branches from the lingual, stuperior thyroid, and 
pharyngeal arteries ; with nerves, by the pneumo- 
gastric and sympathetic. 

At puberty the pomum Adami, or angle of thy- 
roid cartilage, becomes much developed, and by its 
projection increases the size of the chordse vqcaIsa 
and the rima glottidis. TYi\% Wy^'^^ ^'s^'^ \^N3^^ 

male, the Jarynx in the feii\«\^ ciO\i\IvD.^rc£v^'<iss.x^^^^ 

life to retain its rounded ioxin. 
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CHAPTER IX. 

OK THE ANATOMY AND SUSOEBY OF THE 

THOBAX. 

198. The ribs and sternum afford not only pro- 
tection to the organs of respiration and circulation 
contained in this cavity, but by means of their 
articulation with the vertebree, and by the oblique 
direction forwards of the sternum, which admits of 
movement upwards and forwards, they give room 
for the expansion necessary in these organs. 

The peculiar twisted appearance of the shaft 
of a rib is aU^o of much importance when the chest 
is dilated, as by that arrangement only could its flat 
surface be always applied to that Cavity (36). 

199. Lining these walls is the pleura costalis, 
a serous membrane, which is reflected on to the 
lungs opposite the fourth dorsal vertebra; it en- 
closes the bronchial tubes, pulmonary arteries and 
veins, the bronchial branches from the pneumogas- 
trie and the sympathetic nerves, together with the 
absorbents and glands. After thus surrounding 
the root of the lungs, it is continued over the whole 
surface of these organs, passing in between the 
lobes. 

200. The lungs are of a conical shape, of a 
j^ellowish'grey colour, of less detvsvl^ IWtv oUx^r 

organs, and composed of rami^ca\AOTift o^ \Jt\ft\iXQi\!L- 
cA/al tubes, of the pulmonary and \)roTic\i\iN.M\«nsa, 
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and veins, of the nerves, absorbents, bronchial 
glands, and cellular tissue. 

The minute terminations of the bronchial tubes 
are called air-cells, and are surrounded by the 
capillaries of the arteries, by the veins, absorbents, 
&o. ; thus, the mucous membrane is interposed 
between the air-cells and the blood. 

These organs correspond in general shape to 
the interior of the thorax; but as they are in 
approximation only in the median line, they leave 
two intervals called mediastina, in front and 
behind ; in the right lung are three fissures, which 
divide it into three lobes, in the left only two ; an 
interval is also left between the two lungs in- 
feriorly and the diaphragm, which interval being 
rather to the left side, causes that lung to be 
narrower than the other, whilst the right is broader, 
but shorter, in consequence of the liver pressing 
upwards the diaphragm. 

201. The trachea {rpaxeia aprrjpla, aspera 
arteria), a cylindrical tube, composed of horseshoe 

. shaped, united behind by a fibrous band containing 
muscular fibres {trachealis muscle), cartilaginous 
rings, and lined by mucous membrane, extends 
from the cricoid cartilage to the third dorsal verte- 
bra, where it divides into the two bronchial tubes, 
of which the right is the shortest, but the largest 
in diameter. 

202. The anterior wiediastiinum \& %»tcv^«t '^•axi. 
the poBterior, and gives lodgmetA, ox\^ ^ft *^^ 

reauuns of the thymus gland, t\iftUi\«t\x'8\\Si«si^^^ 
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artery, and vein of the left side, the origins of the 
sterno-hyoid and thyroid muscles, the triangularis 
sterni muscle and cellular tissue and lymphatics ; 
the middle mediastinum contains the heart in peri- 
cardio, phrenic nerves, and comes nervi phrenici- 
arteries ; the posterior mediastinum contains the 
oesophagus, pneumogastric and splanchnic nerves, 
the descending aorta, intercostal arteries, thoracic 
duct, vena azygos, and lymphatic glands. The parts 
passing through the upper aperture of the thorax, 
which is the space enclosed by the sternum, first 
ribs, and first dorsal vertebra, are— the sterno-hyoid, 
thyroid, and longus-colli muscles; the trachea, 
oesophagus, pneumogastric, sympathetic, left recur- 
rent laryngeal and phrenic nerves ; thoracic duct, 
the innominata, internal mammary, superior inter- 
costal, left carotid and subclavian arteries ; right 
vena innominata, left subclavian, and left internal 
jugular veins. 

203. The diaphragm (Aia^pay^xa, septum), 
which forms the lower boundary of this cavity, is 
convex on its upper surface, and lower at itfi pos- 
terior than its anterior part ; it arises by fieshy fibres 
from the internal surfaces of the six or seven lower 
ribs, from the ligamenta arcuata, and by two pillars 
from the sides of the bodies of the four upper 
lumbar vertebrae on the right, from three only on 
the left ; these fibres converge, and are inserted 
j'n^ H central aponeurosis wKlch ie&emble« & trefoil 
Jeaf; there are three apertures tVitoxx^Vi XXiva TKsaaOife^ 
OD0 of which, quadrilateral, an^ ttvtvxaXftd. Vsi VJsi^ 
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eentral aponeurosis to the right side, gives passage 
to the vena cava inferior and branches of the right 
phrenic nerve ; another to the lefl, which is formed 
by the muscular fibres of the pillars crossing each 
other, gives passage to the oesophagus and pneamo- 
gastric nerves ; below, and to the right side of this 
last opening, is a space between the crura, through 
which pass the aorta, thoracic duct, and vena 
azygos. The splanchnic nerves generally pass 
through the crura. 

204. The relative position of the vessels at the 
root of lung (190) is thus : — on both sides the 
▼eins are below and in front, the arteries behind, 
and the bronchus most posterior ; on the right, 
the bronchus is superior ; on the left, these vessels 
are nearly behind each other, but the artery slightly 
higher. 

205. The muscles of inspiration are the ordi- 
nary and extraordinary ones; the first are the 
diaphragm, intercostals, and levatores costarum ; 
the second, which only act when the arms become 
a fixed point by taking hold of some body, are— 
the trapezius serratus magnus, pectoralis major 
and minor, serratus posticus superior, scaleni, 
latissimus dorsi, and subclavius muscles. 

During inspiration, the diaphragm, by its con* 
traction, becomes less convex, whilst at the same 
time the diameter of the thorax is increased from 
before backwards by the actVoiv o^ >;)cv^ \w\Kt^5S»\3^^» 
la asthma, and diseases affeclva^ Tes^vc^v^v,*^^ 
extraordinary muscles ate caWed VoXft w:iC\ss^* ^^ 
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soon as the lungs are inflated with air the muscles 
of expiration are brought into use, and by drawing 
down the ribs and pressing the viscera against the 
diaphragm, which is then restored to its former 
inactive state, they diminish the thoracic cavity ; 
they are the obliquus externus descendens abdo- 
minis, obliquus iiiternus ascendens, transversalis, 
rectus, pyramidalis, serratus posticus inferior, 
quadratus lumborum, latissimus dorsi. 

206. The blood of the puhnonary arteries, which 
is venous, and thickly charged with carbonaceous 
matter, passing to the air cells, meets with oxygen 
from the air, which, penetrating to it by endos- 
mose or capillary absorption, unites with the 
carbon, forming carbonic acid, which is expelled 
during expiration. The venous blood is thus 
arterialized by the separation of the carbon and 
absorption of oxygen, being changed from a dark 
to a bright red colour. 

This formation of carbonic acid in the lungs, by 
tlie junction of the carbon of the venous blood and 
oxygen of the air, is similar to the process Of com- 
bustion, and gives rise to the development of 
caloric, forming " animal heat" which, becoming 
absorbed by the arterial blood, exists in it in a 
latent state, and is subsequently given off in the 
capillary circulation. 

Some physiologists have supposed that animal 
Aeat 18 g^nerdted during the "proceaft o^ d\^'e*UQU; 
othera, jth&t it is formed in the ca^\\\act\^^ •, QfCc^et^.^ 
^at nervous energy will accouut $ox V^.^w^Xfi^^^^^ 
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at the gangliac distribution on the etots of the 
blood-vessels. 

207. The heart {Kfjp, cor) is a hollow muscle, 
of a conical shape, contained in the fibro-serous 
pericardium, and lying obliquely from right to left 
on the diaphragm; its apex pulsates at the npace 
between the Jiftk and sixth rib, about two inchen 
from the sternum on the lefl side, whilst its base, 
directed upwards, backwards, and to the right side, 
and separated from the vertebral column by the 
aorta and oesophagus, is situated about the level of 
the fourth rib on the right side ; it consists of 
three coats, the external of which is formed by the 
serous reflection of the pericardium ; the middle, 
by the muscular fibres arranged in three direc- 
tions ; and the internal, by a lining membrane, or 
endocardium, continuous with that lining the 
vessels. 

The external muscular fibres pass longitudinally 
from base to apex ; the internal pass round each of 
the cavities, whilst the intermediate pass from on« 
side to the other along the septum, resembling a 
figure 8 in shape. T^ere are four cavities — viz., 
the right and left auricles and ventricles; but the 
latter alone are really situated within the musculaf 
structure, the two auricles being connected U> the 
ventricles only by the outer and inner ipembrane, 
and an intermediate fibrous structure. The ri^bit 
side oF the heart is flaV^bj wi^ >iK\ti, ^\^^V "^'Sk 
cavities on the left aide "Via^ft yclm^ '^so^'^st 
masealar covering, and are ol xxi>w^^ ^x\sv«^ >6Nx^^ 

1^ 
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ture ; on tbe external surface the division between 
the auricles and ventricles is marked by a trans^ 
verse sulcus, and the situation of the septum by a 
vertical line of adipose tissue, in which the prin* 
cipal branches of the coronary vessels run. 

The right auricle is somewhat quadrilateral in 
shape : its muscular fibres run in various direc- 
tions, but in the appendix auricularis, which is 
situated between the ventricle and root of aorta, 
the fibres run parallel, and are named musculi 
pectinati ; the openings into the auricle are — 
ascending and descending cavee, foramina Thebesii, 
auriculo- ventricular opening and coronary vein ; 
between the entrances of the cavse is seen the 
tuberculum Loweri, and in the septum is the 
annulus ovalis, marking the site of the foramen 
ovale in the foetus. Extending from the entrance 
of the inferior cava towards the septum, a semi- 
lunar fold of membrane called the Eustachian valve 
is seen, immediately beneath which is the entrance 
of the coronary vein. The tricuspid valve between 
this cavity and the ventricle is formed, as the other 
valves of the heart are, by a reduplication of tha 
lining membrane ; it has three folds, of which the 
one nearest to the septum is the largest, and closes 
the entrance to the pulmonary artery; from the 
floating extremities of these folds tendinous strings, 
cAordiB tendinea, are continued into the ventricle, 
snd are £rmly attached to &ea\iy \xA\ei&, ^>a\V^ 
i^ametB columruB^ some of w\i\c\i extei^SL «jcto«si >i}5i\a 
cavity, whilat others are free. 
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The semilunar valves are situated both at the 
entrance of the pulmonary artery and the aorta ; 
they have three folds, and in the centre of their 
free margin a small body called corpus aurantii ; 
from this valve proceeds upward the pulmonartf 
artery, which, after passing out of the pericardium, 
separates into a branch for each lung. In the 
foetus, a third branch exists which joins the aorta, 
ductus arteriosus. 

The lefc auricle, smaller than the right, con- 
tains a similar appendix, and is similar in struc- 
ture ; it is separated from it, posteriorly and in 
the middle, by the septum alone ; but anteriorly 
the pulmonary artery and aorta are interposed. 
Fou^ pulmonary veins open into it, and it com- 
municates with the ventricle by an auriculo' 
ventricular opening, at which is seen the mitral 
valve; the inner and larger fold of which closes 
the entrance to the aorta. 

The left ventricle is smaller, but has its walls 
more dense than the right, and is situated nearer 
the apex ; camets columncB and ckorda tendinece 
are also seen here. 

208. The aorta commences at the inner side of 
this cavity, and directly behind each semilunar 
valve forms an enlargement (sinus of MorgagnU) in 
which commence the two coronary arteries; it 
then extends upwards, forwards, asA \jci "Oaa xx^jc^ 
Bide, and on reaching the \ev©\ o^ VJcv^ "-jas^si^'^j^ ^ 
ehe second rib, on the rigVvt aVde VViiJci ^^ %\fc^^35^ 
passes Aorizontall^ backwatda ax^d \» "^^^ ^"^"^"^^ 



118 ON THE ANATOMY AND SURGERY 

it arrives opposite the second dorsal vertebra; 
thence it descends and continues to pass down the 
front and side of the vertebrae till it readies the 
diaphragm ; from the heart to the level of the 
point where it is given off — viz., to the fourth rib- 
it is called the orcA, but afterwards the thoracic 
aorta. The ascending portion of this vessel lies 
within the fibrous envelope of the pericardium, 
which mingle with its coats at the curvature ; at 
the commencement the pulmonary artery lies in 
front ; to its posterior aspect is the auricle, and 
higher up the right root of the lung ; to its right 
side the superior vena cava, and to its left the 
pulmonary artery. The transverse potation has, 
in front, the sternum, left pneumogastric, left 
phrenic, and — crossing above and in front — the 
left vena innominata; behind it the bifurcation of 
trachea oesophagus, left recurrent laryngeal nerve, 
and thoracic duct. 

The descending portion is close to the left side 
of the dorsal vertebrse, and has in front the left 
root of the lung. 

Passing through the arch are the right pul- 
monary artery, left bronchus, and left recurrent 
laryngeal nerve. 

209. The serous portion of the pericardium is 

conducted to the base of the heart by the large 

d/ood- vessels, but the fibrous portion is continued 

vp the aorta and other vessels Ilot a com\^«v^^ 

dintance, forming sheatha for t\iem. "tVx^ «^\^ 

vessel which haa do sbeath is tjie a&ce^^vii^ wi^ 
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as this vessel passes through the diaphragm internal 
to the attachment of the pericardiam with the 
aponeurosis. 

210. The coronary arteries are two in numher, 
and are destined for supplying the structure of 
the heart with hlood ; the right or larger emerges 
close to the right border of the pulmonary artery, 
in the groove between the auricle and ventricle ; it 
divides into two branches, one running along the 
sulcus, the other running on the posterior surface 
of the septum towards the apex ; the left emerges 
on the lefl side of the pulmonary ailery, and 
also divides into two branches, one passing 
along the sulcus, the other on the anterior 
surface down to the apex. There is only one 
coronary vein which emptien itself into the right 
auricle, near the junction of the ascending cava 
with the auricle. 

211. Aneurisms are frequent along the aorta, 
and may be situated either within the pericardiam 
or without; in the former case, rupture would 
cause instant death by the rapid escape of blood 
into the cavity, stopping the heart's action ; in the 
latter, it might not, as the pressure against the 
sternum or spinal column might prevent it, and 
might even cause absorption of these bones. The 
symptoms of aneurism of the aorta are obscure, 
but there is syncojpe, bruit de soufflet kewt^^vsA. 
dJBcuhy of breathing. 

212. 'The phrenic neme «fv^^ 'ttvsw. ^'^'^^''^ 
ervlcal nerve principaWy , \iMl T<i^evN«^ ^ ^^ 
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branch from the third, and also one or two irom 
the brachial plexus ; it descends between the rectus 
capitis anticus major and scalenus anticus, then 
runs down upon the scalenus, crosses the subclavian 
artery (188) between it and the vein, enters the 
anterior mediastinum in front of the internal 
mammary artery, after communicating with the 
inferior cervical ganglion of the sympathetic, and 
passes between the pleura and pericardium to the 
diaphragm, to which it is principally distributed; the 
left winds round the apex of the pericardium, and 
is consequently the longest — it sends some fila- 
ments through the diaphragm to the solar and 
cceliac plexus, to the oesophagus, and to the crura of 
the diaphragm ; the right, which is more anterior. 
Bends filaments to the hepatic and gastric plexuses ; 
in its course, this nerve gives supra-clavicular 
twigs, which go to the integuments of the shoulder 
and arm, filaments to the deltoid, pectorales, 
and other muscles; ascending filaments towards 
the jaw, some of which inosculate with the facial ; 
in the thorax it does not give off many twigs 
till it divides into several for its final distri- 
bution. 

In hepatic disease pain is felt in the right arm 
and shoulder, and this may be accounted for by 
remembering that some of the twigs of the phrenio 
pass to the fihoulder, and that others pass to the 
Jjver with the Aepatic plexus. 
-^ ^Aoracio disease there is «^ao v^vb. V^ '^^ 
f^ould^^ ibut it is then caused by t\i© iutercoiita\ 
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or nerves of Wrisber^, which are distributed to 
the integuments of the arm. 

213. In the lower order of animals, where 
there is only a single heart, or one with only two 
cavities, the circulalion is single ; but in man, 
where the heart possesses four cavities, the ctr^ 
culation is double — namely, the pulmonary and 
general. 

The blood, from all parts of the body, is con- 
veyed by the two cavae to the right cavities of the 
heart, and thence to the lungs, where it undergoes 
^rterialization (206) ; it is then conveyed into the 
left auricle and ventricle, and from thence through 
the aorta to all parts of the body, from which it is 
again returned by the same channels ; this consti- 
tutes the general circulation in the adult. 

214. The foetal circulation differs from the 
general, inasmuch as the blood becomes fitted for 
the nutrition of the child, not by acquiring fresh 
properties from the air, but by its return to the 
placenta, from which source a fresh supply is ob- 
tained. In the first place, the umbilical vein 
conveys arterial blood from the placenta through 
the umbilicus of the child to the umbilical or 
longitudinal fissure ; having arrived at the trans- 
verse fissure it divides into two veins, one of which 
mingles with the vena porta, circulates through 
the liver, and, by means of the vence cavce hepaiicas^ 
pours its blood into the ascendva^ cvi«.% "^^^ ^iKiaKt 
branch, called ductus venosus^ ^«j&ae& \xi ^ ^-^^^a^^^ 

of the same name, to the ^ena ca^a\ ^sJc^^ VtfiR^^ 



I 
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then conveyed along the cava to the right auricle, 
and from thence to the left auricle throuo^h the 
foramen ovale ; it then passes into the left ven- 
tricle, and along the aorta and its hranches, as in 
the adult; the blood from the head and upper 
extremities is returned by the vena cava descendens 
to the right auricle, but the current passing in a 
different direction to that in the ascending cava, is 
<5onveyed to the right ventricle, and from thence 
into the pulmonary artery ; after passing along 
this vessel to the point where it bifurcates, the 
pi'incipal portion is conveyed by the ductus arte" 
riostis, v/hich becomes ligamentous after birth, to the 
aorta, where it mingles with the other blood. At 
-the bifurcation of the iliacs the principal portion 
of the blood is conveyed along the intt^rnal iliac, 
which, in the foetus, is much larger than the ex- 
ternal, and from the summit of the bladder, by the 
continuation of these arteries called hypogastrics, 
to the umbilicus, where they coil round the vein 
-and form the umbilical cord, and thus to the pla- 
centa. The blood in the external iliacs circulates 
to the lower extremities, and is returned in a 
similar way to that in the adult. The eyes are 
the first evident parts of the foetus, and are pro- 
duced in the first month ; about the end of the 
third month muscular fibres are perceived, and at 
the time of hhth the weight is about seven pounds 
and a half. 
215. The liver forms an \tnpoTV«u\. ^^x\. vsv ^t^- 
paring the blood for fatal nutrition j Vt "»> '<5w 
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largest organ before birth, and pours a secretion 
called meconium into the intestines, which is 
voided afler birth, and which is probably removed 
from the blood, as being unfitted for circulation in 
the fcetus, the liver before birth thiis performing 
the function which the lung does after. 

216. Each contraction of the ventricles pro- 
bably propels about two ounces of blood in each 
vessel, and the same force conveys this blood along 
the larger ones, but the contractility of the coats 
of the arteries materially assists in sending it to 
its final distribution. In childhood the jpuhe 
beats 140 in a minute, but at the age of puberty 
not more than 78 or 80 ; as age increases, so the 
pulse diminishes in frequency, till at length it is 
not more than 50 in a minute; it is also more 
frequent in inhabitants of warm climates. 

The number of inspirations in a minute is 15 
or 18 ; about one-fourth of the heart's contratdions. 
The quantity of air inspired each time is about 17 
cubic inches, according to Sir H. Davy, but more 
than double that quantity in forced inspiration. 
After ordinary expiration there is still left a con- 
siderable quantity of air in the chest, which enables 
us to expel any substance from the glottis ; and 
this causes the quantity of air expired to be less in 
quantity than that inspired, 

217. The atmosphere consists of 79 xv\t.tcv^<K«a.^ 
and 20 per cent. oxYgen,\)V3A. ^.^l^t \Tv«^vc^^ss^''^^^^ 
28 found to he deprived oi e\^\v\, ^lax^cs* oJvV^'e*^^'^^^ 
whose place is supplied b^ cwiXiQ^Cv'^i i&kA.^'^ ^ 
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equal to the oxygen displaced. The nitrogen un- 
dergoes little or no change, its ase heing to dilute 
the oxygen, which, in its pure state, is dangerous 
to inhale. 

218. Wounds of the chest may be superficial ; 
or those penetrating into the pleura costalis, into 
the substance of the lungs, into the heart, or into 
some of the great vessels ; they may give rise to 
emphysema, inflammation, and empyem^i, coU 
lapse of the lung, internal h<Bm>orrhage, or 
pneumothorax. 

In gunshot or sabre wounds of the chest there 
is great danger ; but Hennen observes, " that 
great hopes may be held out if the patient sur- 
vives the third day, since the most fatal hsBmor- 
rhages occur in the first forty-eight hours." 

219. The symptoms of internal hcemorrhage are 
— diflSculty of breathing, expectoration of blood, 
great anxiety, sinking of the pulse with intermis- 
sion, dull sound on percussion, gurgling sound on 
auscultation, coldness of extremities, pallid coun- 
tenance, and general collapse. When the bleeding 
takes place from a large artery, the patient dies 
quickly ; but if only a small vessel is wounded, 
the haemorrhage may cease of itself, or the vessel 
from which it arises may be tied. 

220. Emphysema is distinguished from other 
jsweUinga by the crackling sensation felt on 

pressure. 
In j!fneufnothorax there is aense o^ waSoca^AOTL, 
Uvidity of countenance, dulne&ft on ^tcxjawwou^Hsi- 
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distinct respiratory murmur, or total cessation of 
it, and collapse. 

Wounds penetrating the heart generally prove 
fatal either by the bleeding, by the inflammatory 
action, or by the shock to the nervous system. 

221. In gunshot wounds of the chest there is 
great prostration, quickly succeeded by inflam- 
matory symptoms. If there are two wounds, one 
with inverted and the other with everted edges, it 
is probable that the bullet has passed out of the 
chest ; but if there is only one opening, it is almost 
certain that the bullet still remains within, as the 
cases in which it has escaped at the same aperture, 
after passing round the parietes, are very rare. 

222. The branches which the thoracic aorta 
gives off between the termination of the arch and 
its passage through the diaphragm, are — the 
pulmonary or bronchial branches, which pass to 
the roots of the lungs, and are destined for sup* 
plying those organs with blood ; the oesophageal, 
ramifying upon the oesophagus, and the intercostals, 
which are in general nine in number, running on 
the inferior grooves in the ribs (38), and anasto* 
mosing with the anterior intercostals, the three 
upper ribs being supplied by superior intercostal 
from subclavian (189). Bleeding from one of 
these arteries generally proves very dangerous, 
especially if it be near the origin, as the ditflcult^ 
W getting at it is great •, Vn -ftvxsScv casifis^ *^^ ^-mssa 
treatmeDt that is adopted *m \>\<aeft!asi^ Sxqsvb^^v^^^ 

Juaga must be pursued. 
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223. Before birth, the lungs are dense, of a 
reddish-brown colour, and solid, and there is very 
little blood in the pulmonary arteries ; but after 
the child has respired, the lung is inflated, fills 
the thorax, and is less deep in colour ; the puln 
monary artery is filled with venous blood, and the 
ductus venosus and ductus arteriosus ai'e in a 
collapsed state, and nearly empty. Also, before 
hirthf the blood in the veins and arteries is very 
similar ; but alter birth, that in the arteries acquires 
a brighter colour. 

If the lung of a child which has respired be 
placed in water, it floats, whilst that of a stillborn 
infant sinks ; but as artificial respiration or putre- 
faction may have conveyed sufficient air to the 
lung to inflate it, it is necessary to be able to dis- 
tinguish between them, and this is efi*ected by the 
knowledge that putrefaction afiects the surface 
first. By pressing the lung where putrefaction 
has commenced, the whole of the air is expelled 
and the lung sinks, but no force can expel the air 
of a lung which natural respiration has distended : 
this test is called the hydrostatic test, but is not to 
be depended on. 

223 bis. The mamma, or breasts, consist of 

numerous lobules bound together by tough cellular 

tissue, and having a quantity of fat interspersed 

between them. Each lobule is abundantly sup- 

pJied with hloodvesseh and baa «k ae^otsXfe galow- 

^jf^cfreus duct. These last cou^etge^^^^*^^ 

^Pple, and beneath the areola ^jecom^ «Xstv:\^\» 
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and somewhat dilated, so as to form sinuses. 
The diseases to which the gland is suhject are 
Tiyjpertro'phyy acute and chronic infiammation^ 
neuralgia ; hydatid disea^e^ glandular tumour, 
cancer. Acute mastitis occurs at any period 
during lactation ; and should be treated hy mild pur- 
gatives, fomentation, support, and when fluctuation 
is felt, punctured ; glandular tumov/r (also called 
chronic mammary, ox sero-cystic,adenocele) consists 
of a development of gland tissue, hypertrophy of 
the fibrous tissue and formation of fibro-plastio 
matter. Cysts are formed in the meshes of the 
interstitial tissue filled with fluid. Generally 
results in removal; bowels and menstrual func- 
tions should be attended to in early stage. Cancer 
is generally of the hard or scirrhous variety, 
occasionally medullary: retraction of nipple an 
important symptom. The earlier the removal the 
best chance for the patient. Lacteal calculus is 
a condition in which the earthy salts of the milk 
form small concretions. 



CHAPTER X. 

ON THE ANATOMY AND SUBGEBY OF THE 

ABDOMEN. 

224, This is the largest ol tV^ cscsiWk^s^^ ^"^^^ 
contains the organs o£ d\ge«\^o\i» «i ^oVC\^w ^ 
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those for the secretion of urine, and for genera- 
tion : the functions and structure of these 
organs would suffer from compression, and there- 
fore the parietes are almost entirely muscular, 
but of great dilatation ; protection is afforded by 
the hands, which are naturally or instinctively 
thrown forward when danger presents. 

The boundaries are superiorly ^ the diaphragm ; 
anteriorly and laterally, the abdominal muscles 
and ribs; posteriorly, the lumbar vertebrae and 
quadratus lumborum muscle; and irtferiorly, the 
false pelvis and the organs contained in the true 
one. 

The regions are nine in number; they are 
marked out by two imaginary lines drawn perpen- 
dicularly downwards from the eighth rib to the 
middle of Poupart's ligament; by one, carried 
horizontally across from the most prominent rib 
on one side to the corresponding one on the oppo- 
site; and by another, from the anterior superior 
spinous process of one ilium to that of the other. 
The upper and central region, which is called 
epigastric (£7rt above, ydtrTifp the abdomen) con- 
tains the pyloric half of the stomach, the left lobe 
of the liver with the lobulus Spigelii, the upper 
edge of the pancreas, the cseliac axis with the sur- 
rounding semilunar ganglia, the aorta, vena cava 
ascendens, thoracic duct, vena azygos, crura of the 
diaphragm, hepatic artery, vena i^ot^ai, aii^ v^W^v^ 
vessels. 
The upper and right space^ caWe^ rxcjhi K-ypo- 
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ehondriac region (hiro under, '^ov^poQ a car- 
tilage), contains right lobe of liver, gall-bladder, 
right transverse colon, ascending portion of duo- 
denum, hepatic duct, and vessels entering liver. 
The left hypochondriac region contains fundus of 
stomach, splenic omentum, vessels, and spleen, 
smaller end of pancreas, lefl transverse colon, and 
vessels. 

The umbilical region, extending round the 
umbilicus, contains omentum, mesentery, with 
lacteals and glands, transverse portion of duo- 
denum, and jejunum, pancreas, aorta, vena cava, 
receptaculum chjli, and vena azj'gos. 

The right lumbar region, situated on the right 
side of umbilical, contains ascending colon, kidney, 
with renal capsule, some convolutions of jejunum, 
and descending portion of duodenum. 

The left lumbar region contains descending 
colon, left kidney, renal capsule, and convolutions 
of small intestine. 

The hypogastric (vtto under, yaffrrjp the abdo- 
men), situated in the median line, but beneath 
the umbilicus, contains convolutions of jejunuia 
and ileum, bladder when distended, sigmoid flexure 
of colon, and commencement of rectum, uterus 
during pregnancy, and vessels. 

The right iliac, on right side of hypogastric, 
contains caecum, appendix vermiformis, termination 
of ileum, ureter, spermatic vessels, axvd'^^&^'^W'K^'^* 

The left iliac contains s\gw\o\^ ^e:k\«^ ^'^ <5.^wn.> 
ureter, vaa deferens, and spetma\.\fi Nfe^?^'^* 
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225. The peritoneum is separated from the in- 
ternal surface of the abdominal muscles only by 
the fascia transversalis ; on tracing it upwards, it 
passes along the under surface of the diaphragm 
for some distance, from which it is reflected on to 
the convex surface of liver, forming, in centre, 
coronary, and on the side lateral ligaments; 
passing along to the sharp anterior margin it 
covers the under surface till it arrives at the 
transverse fissure, from whence it is reflected down 
to the upper edge of stomach and first portion of 
duodenum, forming anterior layer of lesser 
omentum ; on the posterior surface of the liver, 
peritoneum is also found, and by following its 
course along the under surface of that organ, as 
far forward as the transverse fissure, it is seen to 
form the posterior portion of the lesser omentum ; 
these two layers pass in front and behind the 
stomach and first part of duodenum, and after 
enclosing them, are carried down to the lower 
part of abdomen, from whence they are reflected 
upwards to the transverse arch of the colon, 
forming the great omentum ; after enclosing this 
intestine they pass back towards the spine under 
the name of transverse msso-colon, then separate, 
and leave in the space between them the third 
portion of the duodenum and pancreas ; the upper 
Jajer, passing on to the posterior part of the 
diaphragm, forms the postervyr layer oj* coronary 
am/ lateral ligaments^ and \s tVew ^e'wv \.^ \» 
oontinuoua with that portion covexvag >i)Ew^\»j2«.^1 
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the liver ; the under is reflected forwards again, 
under the nape of mesentery, to enclose the 
jejunum and ileum, after doing which, it again 
passes to the spine as the posterior layer of the 
same fold ; from this part it is carried down into 
the pelvis surrounding the upper third of the 
rectum, and attaching it to sacrum hj a fold, 
called meso-rectum ; it then passes along the 
front of the middle portion of this intestine, and 
leaving the inferior third uncovered, passes on to 
the fundus or base of the bladder ; it covers the 
posterior or lateral parts of this organ, as far 
upwards as the apex, from which it is reflected 
upon the obliterated hypogastric arteries and the 
urachus, to the point from whence we started — 
namely, the abdominal muscles. 

At the right extremity of the lesser omentum, 
where the duodenum turns downwards, the pos- 
terior fold of the peritoneum is reflected upwards 
to the liver, leaving the posterior of the middle 
portion of duodenum totally uncovered : the aper* 
ture here described is the foramen of Winslow ; 
the relations of which are,. in front, the vena porta, 
ductus communis choledochus, hepatic arteries, 
and lymphatics; above, the lobus Spigelii of 
the liver; behind, the rigpht crus of diaphragm, 
and the vena cava ascendens; below, the hepatic 
artery. Tracing the peritoneum laterally from, 
the abdominal muscles, ^ V& ^okscci^ \ft \sfe ^'^- 
£ected some little d\aUTvc» tcom ^sJwb ^v^'^* ^^ 
vertehrm on to the a8cend\\ig asA ^wftRS^^^*^ ^sk^ss^^^ 

^1 
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forming an ascending and descending colic omen* 
turn; as the commencement of the colon or ceecum 
lies close to the parietes, there is no peritoneal fold 
at its posterior part, and this must be remembered, 
as in hernia it accounts for the absence of sac 
when such portion protrudes. From the left 
extremity of the stomach, the peritoneum is re« 
fleeted over the spleen, and at its posterior aspect 
becomes continuous with that on the back of the 
diaphragm. 

The organs which are left uncovered . by this 
membrane are, kidneys, posterior of middle and 
third portion of duodenum, portion of gall bladder, 
pancreas, commencement of colon, posterior of 
middle and whole of inferior third of rectum, and 
the anterior and inferior half of bladder. 

226. T]xepaf*ts successively/ pierced by a weapon 
passed in, from the front of the abdomen, below 
the umbilicus, would be— -the three layers of the 
skin, the fascia transversalis, the peritoneum lining 
the muscles, the four layers of the great omentum, 
the peritoneum covering the intestines, the muscu- 
.lar and mucous coats of the same, the mesentery, 

the great ve^isels, and the vertebrae. 

THE ALIMENTARY CANAL. 

227. Commencing at the mouth, and teimi- 
nating only si the anus, coT\&\&ts of a tube which 

differs not only in structure aud Va WLft sX. ^\'&«t«o\. 
porta, but also in function. TVi© wim^\\s^xi^\ftfc\sx? 
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brane, however, is continued throughout, and at 
each extremity Js continuous with the »kin, as in all 
other cavities which open externally, the only 
perceptible difference being the absence of epider- 
mis in mucous membranes. 

This tissue possesses, in a remarkable degree, 
the power of absorption and secretion, and in 
disease is characterized by symptoms which distin- 
guish it from other membranes, such as the suppura* 
tive and ulcerative process, in which inflammation 
of it generally ends ; whilst that of serous membrane 
generally terminates in adhesion or effusion. 

228. From the lower border of the fifth cervical 
vertebra, where the pharynx ends, the asophagus 
extends down to the cardiac orifice of the stomach, 
lying in the posterior mediastinum (202) ; it is 
muscular externally, and lined by mucous mem- 
brane. In this, as throughout the whole of the 
alimentary canal, the circular fibres are internal, 
and are the principal agents in propelling the food 
downwards, by their peristaltic action. 

THE STOMACH. 

229. A muscuZo'tnembranoua viscus, of a coni- 
cal shape, has two openings, three coats, two 
curvatures, and two surfaces ; in an empty state 
its anterior surface looks forward, its posterior 
backwards^ but when distervdetdi, \Xv^ \ty«^x ^-wN* 

rltfea toward the walla o£ tVi© «^i^omctt.,wA "^'^ 
two apertarea are then directed \>^V«i«^^"- "^"^ 
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lefb portion, or larger end, is called fundus^ and is 
supposed to be the part where digestion is carried 
on most actively ; the cardiac orifice is a simple 
opening of the oesophagus into it, but the pylorus 
(xtXi; porta, ovjooc custos), is a distinct valve, 
formed by a thickening of the circular muscular 
fibres ; this orifice lies near to the under surface 
of the liver. The external coat is formed by the 
anterior layer of the lesser omentum, and as ^t is 
reflected both on and off at the curvatures, it 
admits of great distension taking place ; the middle 
coat is muscular ; its fibres are arranged in three 
directions; the longitudinal are most evident at 
the lesser and greater curvatures and external; 
the circular are continuous at one orifice with 
those of the oesophagus, at the other they form the 
pyloric valve ; the transverse or oblique fibres 
decussate with the circular, and are most evident 
at the fundus ; the internal coat is mucous, and 
presents on its inner surface innumerable papillae 
or villi, from which appearance it is named villous. 
Many anatomists assign a fourth coat to the 
stomach — the fibrous coat: it lies between the 
muscular and mucous coats, and strengthens the 
organ considerably. The vessels which ramify on 
it are, along its lesser curvature — viz., for about 
three inches, — the gastric and the superior pyloric 
from the Jiepatic ; along its greater, the gastro- 
epiploica dextra from ga8tto-d\xo^exi«X\A, ^\A IVi^ 
S'^^ro-epiploicsL siniAtra from 6^\eiiAG \ ^"^ 'n«f>^e% 
Are the right and left pne\imogaaU\<i, «ii^>Qitwi^«^ 
^'^m the solar plexus. 
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230. The gastric juice is secreted in the stomach, 
most copiously at the fundus, and mingling with 
the food, converts it into chyme ; the hydrochlorio 
acid which it contains possesses powerful antiseptio 
and solvent properties, both of which are brought 
into action during digestion ; numerous glands, or 
mucous follicles, are seen on the mucous coat, and 
are called Brunner's or solitary glands, and there 
are also numerous follicles seen here and along 
the whole of the intestinal tube, called glands of 
Ziieherhuhn, 

231. From the pylorus to the commencement of 
the colon in the right iliac fossa, extend the small 
intestines, forming about five-sixths of the whole 
canal, which is about thirty feet in length. From 
the right iliac fossa to the anus is situated the 
large intestine, forming about one-sixth. Both 
these portions are larger at their commencement 
than at their termination, and end in valves. 

232. The duodenum, about twelve fingers' 
breadth in length, forms a curve, and extends from 
the pylorus on the left side of the second lumbar 
vertebra; its outer coat is partial, covering only 
the first portion, and front of second ; the circular 
fibres of the middle coat are most evident, and on 
the inner coat are seen the folds called valvula 
eonniventes ; in its curvature lies the head of the 
pancreas, and opening into its posterior surface, 
near the junction of the aecoTidi ^\A>5kv\x^^'t?«w^'s^^ 

are the ductus pancreaticua, aiA ^<^ ^xskX^^a^^^'^^'" 
munia choJedochus, wlxicYi ^aaa ^ox wo^^ ^J^^^ss^^ 
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obliquely through the coats before terminating. 
Its artery is the paiicreatico-duodenalis from the 
hepatic. 

233. The jejunum and ileum form the re- 
mainder of the small intestine, and of these the 
jejunum forms two-thirds ; this portion is named 
from the state in which it is found after death, 
and has more dense walls than the ileum : the 
valvules conniventes are numerous at its com- 
mencement, but diminish in number down to the 
ileum, where they are no longer seen, but in 
their place are found the glands of Peyer, or 
glandulse aggregatse. 

234. The ileum opens into the side of the 
colon, from which it is separated by the ileo colic 
and ileo cacal valves j folds of mucous membrane, 
which tend t<o prevent the contents of the large 
intestine passing back to the ileum. These two 
portions of intestine are enclosed in the mesentery, 
which admits of free passage for the lacteals 
and for the left branches of superior mesenteric 
artery. 

235. The cescum is that portion of large intes- 
tine which is below the opening of the ileum, and 
lies in the right iliac fossa ; from it, extending 
down into the pelvis, and lying on the iliac artery, 
is the appendix vermiformis, composed of a 

mucous pouch and longitudinal muscular fibres : 
sbove the valve the intestine la caWeOi coXoti,i»xA 
^i^r forming the arch, termmatea Vn IVv^ \tl^ \XvMi 
^oasa by the aigtnoid flexure, \)eyoiiaL YrYofiVVi >iwi 
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rectum, extending from promontory of sacrum to 
anus : the peritoneum covers the large intestine, 
except at the commencement and termination : the 
longitudinal muscular fibres are arranged in three 
pillars, and as they are shorter than the intestine 
itself, the latter is drawn into pouches. In the 
rectum, the longitudinal fibres are extended round 
the intestine, become circular, and at the anus 
mingle with the external sphincter ani ; the circu- 
lar fibres are not evident in the colon, but are 
found in the rectum, especially at the anus, where 
they form the internal sphincter. 

236. On the peritoneal coat of the large intes- 
tines are seen the appendices epiploic^; on the 
mucous coat, open some of the lacteals, less nume- 
rous than in the small, but extending down to the 
rectum ; advantage is taken of this where there is 
inability of swallowing, by giving nourishment by 
enemata ; the formation of scybala also occurs from 
the absorption which is continually going on through 
these vessels. The a^scending and one* half the 
transverse colon are supplied by the colicadextra and 
media from the superior mesenteric; the left half 
of transverse and the descending colon, from the 
colica sinistra of the inferior mesenteric, and the 
rectum from the three hsemorrhoidal arteries, derived 
from inferior mesenteric, internal iliac, and pudic. 
The whole course of the intestine is sui^ijlwd Vs^ 
branches from the solar pleitws a\\^ ^i^Ci^ ^^wx\\xjc^ 
ganglia of the sympal\iet\c x^exNej. "^Vew^ '^^^;^ 
ouznerous plexiiBBs, whicb. awrxoun^ 'O^^ iw\*!S»" 
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are distributed with them, and are named from 
them. 

237. The liver lies in the right hypochondriura 
and epigastric region ; it contains five lobes — viz., 
right, left, lobulus Spigelii, lobulas quadratus, and 
lobulus caudatus ; Jive fissures or notches, one 
transverse for portal vein, hepatic arteries, nerves, 
and ducts, four longitudinal, for umbilical vein, 
for gall bladder, for ductus venosus, and for vena 
cava ; five ligaments, coronary, two lateral, falci- 
form, and teres ; five kinds of vessels, the hepatic 
artery and vein, the vena porta, the hepatic 
duct, and the absorbents : there are also superficial 
depressions on its under surface for the transverse 
colon and stomach. 

It is of a dark red colour, weighs between three 
and four pounds, has a peritoneal coat, and a 
fibrous covering called capsule of Glisson, and is 
in lateral diameter about twelve inches ; its posterior 
border is thick and rounded, its anterior sharp, its 
upper surface convex, and its inferior concave ; at 
the transverse jissv/re the capsule enters together 
with the vena porta and hepatic artery, and is 
continued into all parts of its structure, acting like 
the pia mater to the brain, and forming round 
the portal vessels, sheaths, called vaginal sheaths, 
and round each of the lobules or acini, envelopes : 
the Jobular bodies are found in all parts of the 
organ, but in the centre axe o^ axi «xv^\i\ax «^^d!^^ 
^hile towards the circum^erewce VNift^ wiQjCL\\<ii ^ 
^ore rounded form ; ruuning ^o^xi VJft«a tkv^^^ 
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is the intra-lohular vein, into which still more 
minute branches pour their blood ; at the base of 
the lobules these veins open into a larger one, 
called suhlohular ; several of these join together, 
and by their union at length form the hepatic vein, 
which terminates in the vena cava; around the 
intra-lobular vein ramify the vena porta, the 
ductus hepaticus, and hepatic artery, external to 
which is the capsular covering ; in passing to and 
from these lobules, the vessels ramify between 
them and form interlobular vessels ; the portal 
vein in the vaginal sheaths gives off numerous 
branches which, previous to entering between the 
lobules, form the vaginal plexuses, 

238. The vena porta formed by the union of 
the splenic and superior mesenteric vein, into 
which those from all the chylopoietic viscera open, 
passes from the upper and posterior border of the 
pancreas to the transverse fissure of the liver, 
and in the lobules gives off the biliary secretion ; 
this enters the hepatic duct by exudation, and is 
conveyed along the lesser omentum to the duo- 
denum ; the residue of the blood from the vena 
porta then passes into the intra-lobular vein, and 
finally mingles with that in the cava : the blood 
in this vein is much thicker and darker than that 
in others ; the hepatic artery is destined to supply 
the lobules with blood for their nutritious ^^n. 
doing' which it terminates v\\ \)aft \\i\»tW\Ow^Sax. ^'scs^* 
239. Bile consists o£ ^\cxom^, <2as^«^^^c®»: 
osmazome, salts of soda Mid Y^^iM^> ^^"^ "** 
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and resin; the first and last have mnch affinity 
for each other, and these substances form the 
essential parts of the bile, by some being considered 
synonymous. Berzelius and Mulder suppose that 
a neutral organic substance, bilin, forms the most 
important constituent ; Liebig, that certain organic 
acids are united with soda to form fatty salts. 
The liver elaborates glycogen, which is capable of 
passing very readily into a kind of sugar called 
glycose, which is carried off in one shape or other 
by the blood. It is also probable that the liver is 
one source of the colourless corpuhcles of the blood. 
Biliary calculi consist of yellow colouring 
matter, cholesterine, margarine, and margarates. 
Gall stones contain inspissated bile. 

240. The relative position of the vessels in 
the lesser omentum is — to the right, the ductus 
communis choledochus, surrounded by the capsule 
of Glisson ; to the l^, the hepatic artery, between 
and behind the vena porta. 

241. The gall bladdet^ is a membranous sao 
of a pyriform shape, lying in a groove on the under 
surface of right lobe of liver ; it has a peritoneal 
coat, which is not complete, and a perfect lining 
mucous membrane, which at the cystic duct joins 
the hepatic at an angle, and forms the ductus 
communis choledochus. 

TLe bile which is found in this reservoir passes 
into it by the cystic duct; it is )D\\XftT, ^xxw^ewV 
aad viscid, whilst that in the Vieipa\Ac^\icX.^a\^^^ 
^od harmless. 
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242. The spleen, sitaated in the lefb hypochon- 
drium, resembles, in appearance, the placenta ; it 
is highly vascular, and at its concave side, which 
faces the stomach, has a fissure, called hilus, at 
which the splenic artery from the hepatic entera 
and the splenic vein emerges, both of these 
vessels being of large size; it is supplied with 
nerves from the solar plexus, and has numerous 
absorbents. The spleen has no duct. There are 
many theories as to its function, and as the blood 
of the splenic vein is found to contain proportion- 
ally fewer red corpuscles, but more colourless, and 
more fibrin, than the splenic artery, it has been 
supposed that the spleen is one of those parts of the 
economy in which the colourless corpuscles are 
especially produced. 

243. The pancreas, one of the conglomerate 
glands, resembles, both in appearance and function, 
the salivary glands ; it is of a pale ash colour, 
about six inches in length, situated in the curva- 
ture of the duodenum, and extending into the lefb 
hypochondrium ; towards its lower border and on 
its posterior surface is a duct, which proceeds from 
its lefb or smaller end towards the head or right 
extremity ; this duct collects, from little mucous 
cells formed on its ramifications, the pancreatic 
secretion, which it pours into the duodenum (232). 

The arteries of this gland are, the pancreaticus 
magnus from the splenic, bi'atvc\ve* ^xwca. \Jwh '^5»:^'- 
creaticO'duoden-dVis, and ^Yom N}cv^ \cv^^'i\!iX.'iscNR.\'^^^ 
nerve^i are derived from tb« ^o\ax ^«a»». 
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The pancreatic secretion does not contain anj 
Bulphocyanate of potash, but in other respecte 
closely resembles saliva. 

244. The kidneys, (renes, vt(^poi), two in 
nnmber, are placed upon the pillars of the dia- 
phragm and on the quadratus lumborum, opposite 
to the two last dorsal and two first lumbar verte- 
brse, the right being a little lower than the other. 

In shape they are oval, rather larger above than 
below, convex externally and anteriorly, flat 
posteriorly, and concave on the side nearest the 
median line ; their colour is dark * red ; they are 
about four inches in length, two in breadth, sur- 
mounted by the capsule, and separated from the 
peritoneum on the right side by the duodenum 
and ascending colon, on the left by the descending 
colon. 

There is a proper fibrous capsule which invests 
it, and which is continuous with the external coat 
of the ureter, but no peritoneal covering. The 
external circumference of its structure is cortical, 
and is composed of ramifications of the renal 
arteries, renal veins, lesser splanchnic nerves, 
numerous absorbents, corpora Malpighiana, and 
cellular tissue ; internal to this is placed the me- 
dullary structure, composed of conical-shaped 
tubular portions, the apices of which all look to* 
wards the hilxxs, where the pelvis is placed ; these 
tubular bodies, of a dark and deti%ft a^^w:«»cft^ 
consist of the tnhxxW uriniferi, wYi\c\i w>mi5^ew<ift ^\» 
^^e base in the corpora Malpig\iiaxia, aiA «^ t>aft 



OF THE ABDOMEN. 143 

apex, or mammary process, empty themselves into • 
the infundibula ; the union of these last form the 
pelvis. 

The lining mucous membrane of the ureter is 
continued upwards into the pelvis, and from thence 
into the infundibula ; it is reflected over the mam- 
mary processes, taking the name of calyx ; lines 
the numerous tubuli uriniferi, and at the base of 
the tubular portion ex^»ands into the corpora Mal- 
pighiana ; these, then, are most probably the secret- 
ing surfaces, where the urine is separated from the 
surrounding arteries by capillary absorption. 

245i The ureter is a tube of the diameter of a 
quill, and of eighteen inches in length ; it is com- 
posed of two coats, one continuous with the mu- 
cous, the other with the fibrous coat of the kidney 
above, and terminating below at the posterior 
angles of the trigone vesicae in the bladder; in 
this course it lies on the psoas magnus muscle, 
crosses over the common iliac arteries, and runs 
for some distance between the coats of the bladder 
before terminating ; the vas deferens crosses to its 
inner side just before its termination : the spermatic 
vessels cross in front also, but higher up ; it lies 
behind the peritoneum in its whole course. 

246. The renal capsules which surmount the 
kidneys are small granular bodies, somewhat conical 
in shape; duiing fcetal existence they are twice 
as large as the kidney, b\x\. «k&jex \ivs?OcL *^vj ^xckv* 
nish in ifize; they are {urti\«i\ie^m>iXi ^ %^y^^-'^««^'^ 
bnaob from the aorta, aaai \i^ w«tN«^ 'tta«^ *^^^ 
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renal plexus, and from the phrenic. The relative 
position of vessels at their entrance into the kidney 
is, vein in front, artery intermediate, and pelvis 
of ureter posteriorly. 

247. The abdominal aorta extends from the 
crura of diaphragm to fouilh lumhar vertehra, 
where it hifurcates into the two iliacs ; at its com- 
mencement it lies nearly upon the centre of the 
hodies of the vertebrae, but gradually inclines over 
to the left side. To its right lies the vena cava 
ascendens ; opposite the third lumbar vertebra the 
receptaculum chyli lies to the left, but above that 
crosses behind, to the right side of it ; near its 
upper part the vena azygos lies to its right ; the 
liver, pancreas, duodenum, left renal vein, and 
mesenteric artery, all lie in front ; its branches are 
the phrenics, the capsular, the supra^renal, the 
renal, spermatius, and lumbar, given off in pairs : 
the coeliac axis, superior and inferior mesenteric, 
and sacra media, given off singly. 

The phrenics ramify around the aponeurosis of 
the diaphragm. The cceliac axis, a short trunk 
from the front of the artery, below the preceding 
and surrounded by the semilunar ganglia, divides 
into — Ist, gastric, which terminates in an oeso- 
phageal branch, and the coronaria ventriculi, rami- 
fying along the lesser curvature of the stomach ; 
^ud, hepatic, the largest in the foetus, which gives 
o^ the pyloric to anastomose with the coronarii 
ventriculi ; the gastro-duodexvaW* ^vj\^\w^ \>\\a 
P^^creatico-duodenalis to the duoQieuMm wA ^^x^- 
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creas, and gastro-epiploica dextra to the gpreater 
curvatare of the stomach, the posterior or iDferior 
pyloric, the cystic, and the terminating branches; 
3rd, splenic, the largest in the adult, passes along 
the upper border of pancreas to fissure of spleen, 
where it terminates by entering that organ ; iv 
gives off the pancreatic, gastro-epiploica sinistra 
ramifyiug along the greater curvature and anasto- 
mosing with gastro-epiploica dextra, and vasa 
brevia to fundus of stomach. 

The superior mesenteric arises a little below 
the cceliac axis, passes between the pancreas and 
third portion of duodenum, and runs down in the 
mesentery towards right iliac fossa ; from its con- 
vex or left side, it gives off about twenty branches 
to the small intestines, which, after forming arches, 
ramify round them ; from its right, or concave 
side, it gives off the colica media, colica dextra, 
and ileo colic : these anastomose with each other, 
and supply the caput coli, ascending and transverse 
colon. 

The supra^renal arteries arise on the level of 
the preceding, and are distributed to the cap- 
sules. 

The renal, beneath these, pass to the kid- 
neys; the right is the longest; they pass be- 
twenn the tubular portions to arrive at the cor* 
tic-al structure. 

The spermatics are sm2i}\ Vol "svta^ «s^\^^'^ 
the descent of the teat\c\e \ \X\«^ ^"a««^ ^'^'^^ *^^ 
ureters, psoas muscles, ei\fetTksii "'^v^aft ^b^isc^'» 
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down the inguinal canal, forming part of the 
Bpermatic cord, to the tubular portion of the 
testis. The right frequently arises from the 
right renal. 

The inferior mesenteric arises from aorta 
about one inch above its termination, passes into 
left iliac fossa in left colic omentum, and gives 
off colica sinistra, sigmoid branciies, and superior 
h&morrhoidal. 

Sact^a media, given off at bifurcation of aorta, 
passes down centre of sacrum. 

The five pair of lumbar from posterior surface 
pass to the abdominal and lumbar muscles spinal 
cord and membranes, keeping up a constant ana- 
stomosis with intercostald above . and lumbar 
branches of internal iliac below. 

248. Digestion is carried on along the whole 
course of the alimentary canal, commencing in 
the process of mastication and terminating only 
in the excretion of fseculent matter at the anus. 

In mastication the relaxation of the temporal, 

masseteric, and pterygoid muscles, the action of 

those which are attached to the os hyoides, and 

the weight of the lower jaw, open the mouth for 

the entrance of food ; alter being submitted to 

division and separation by the teeth, which are 

brought into motion by the temporal, masseter, 

jnternu] and external pterygoid, and moved from 

side to tilde hy the bucciivatot «ltv^ \ftxv^wft,\Ji\^ 

^ood Js then mingied witYi Iho aevMeXXsya. ^'tovs^ ^^ 

9^varj ^iandd: having uu^«S^^^ sviS^^vsoJ^ 
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amalgamation, it is conveyed to the pharynx by 
the tongue ; at this period (the jaw forming a 
fixed point) the genio-hyoglossas, the genio* 
hyoideus, the mylo-hyoideus, the stylo-hyoideus, 
and pharyngeas, the digastric and middle con- 
strictor, raise the larynx (194), and the food is 
conveyed down the pharj'nx and oesophagus by 
the successive contraction of their muscular fibres, 
mingling in its passage with the secretions of the 
tonsils and the different mucous glands: having 
passed into the stomach, it is submitted to the 
action of the gastric juice (230), and this consti- 
tutes chymification ; when sufficiently acted upon 
by this fluid, it is propelled by the muscular fibres 
through the pylorus to the duodenum : for some 
time this valve will resist the passage of undigested 
food, but after a time loses its power, and allows 
of considerable-sized substances passing through. 
When, from disease or from too great irritation, 
the muscular fibres act from below upwards, the 
food is ^gain passed into the cesophagus and mouth, 
and vomiting takes place : in this action, the ab- 
dominal muscles unite, and the diaphragm becomes 
relaxed ; that such is the case seems to be con- 
firmed by finding that birds of prey, wiiich have 
no diaphragm, vomit with great facility, and that 
the two circular bands of muscular fibre which 
surround the cardiac orifice iu the stomach of 
the horse, render it almost \stL"^»«^<^ \s^ *^k^ 
animaL 
CA^lifaction commeiicea \tv \i>ci^ ^xtfA^^^^^sa.^ «s>s^ 
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is the separation of the albuminous portion occa* 
sioned by mingling with the bile and pancreatic 
fluid : the valvulse conniventes delay the passage 
through this intestine, and by their folds offer an 
additional surface for the food to come in contact 
with the lacteals, which are very numerous in this 
and the other small intestines. By chemical 
action, the chyle or albumen is separated, and by 
absorption is carried along the lacteals to the re- 
ceptaculum chyli, while the excremeutitious portion 
is conveyed along by the peristaltic action of the 
muscuhur fibres ; when, by the removal of the whole 
of the chyle, or by partial decomposition taking 
place, it becomes feculent matter, and has been 
conveyed to the rectum, relaxation of the sphinc- 
ters at the anus takes place and allows of its exit. 
The ileo-colic and ileo-csecal valves prevent regur- 
gitation into the ileum without great efforts, and 
the direction of the colon tends to delay the passage 
of the contents through it, and enables it to be 
more thoroughly submitted to the action of the 
absorbents. The bile seems to form the natural 
purgative of the bowels, as its absence, denoted by 
clay-coloured &eces, occasions constipation. 

249. The secretions poured into the alimentary 

canal, along its whole course, are — saliva, mucus 

from numerous glands extended over the whole 

Jen^h, gastric juice, bile, pancreatic fluid, and a 

secretion from the follicles in tXie qoW, ^hich 

geezna to aaaint in commimicaVAng od^o^ox \a >^^ 
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250. In wounds of the abdomen, the danger 
depends on the part injured, on the extent of the 
wound, on extravasation, on the age of the patient, 
and on the nature of the wound, whether incised, 
bruised, or gunshot. When the coats of an t9t- 
testine are lacerated, there is much danger from 
inflammation and mortification ; and there is more 
to be feared from this than from anj escape of the 
food, the omentum and abdominal muscles tending 
to prevent this. If the injury has occurred in the 
stomach, or small intestine, there is more danger 
than in the large, as the former are more plenti* 
fully supplied with nerves. 

261. Wounds of the liver and gall-bladder, if 
of any extent, generally prove fatal, and wounds 
of the ducts and spleen are also highly dangerous. 
It may be mentioned that in many severe injuries 
of the abdominal viscera, no external wound is 
to be detected. 

252. Extravasation from the wounding of vessels 
greatly increases the danger, and renders the prog- 
nosis unfavourable. 

253. Great diversity of opinion exists as to the 
propriety of applying ligatures in a wounded in- 
testine, and if the wound is not very large, or not 
protruding, it is wrong so to do. When the 
wounded or protruding bowel is in a state of mor- 
tification, attempts to establish a false ann& \!&?&a^ 
he made. As the pr\iic\ip«\ ^^iw^ct \\!w '^^^ss>^ ^ 

the abdomen is inaammatioTi, V>cv^ \.x^siGa>K^'^ ^^!^^ 
be Btrictij antiphlogiBiic, an^ €^^^^ c»»5C^ss^ 



150 ON THE MUSCLES OF THE 

be used in adopting any remedies which are likely 
to increase it, such as the exhibition of purgatives, 
or the administering of solid food. Clysters for 
the purpose of emptying the intestine, and for 
supplying nourishment to the patient, are very 
appropriate. 

Aneurisms sometimes occur in the abdominal 
aorta, and attain considerable size. By relaxing 
the abdominal muscles, especially in a thin person, 
they may be felt, but little can be done for them, 
as they generally are the consequence of osseous 
deposit in the coats, and are found in other parts 
at the same time. 



CHAPTER XI. 

ON THE MUSCLES OF THE ABDOMEN, AND 

HEBNIA. 

254. Thebe are five pairs of muscles in front 
and on the sides of the abdomen, and two pairs at 
the back; those in front are, the obliquus externus 
descendens, the obliquus internus ascendens, and 
the transversalis abdominis, the rectus and pyra- 
midalis ; those behind are the quadratus lumborum, 
and the latiaaimns dorsi. 
^55, The obliquus extemuB dcsceudeus, «>\?\« 
sfed beneath the skin, Buper^cvaX ^a.wi\^, ^xv^ ^«»V> 
^i^ea from external surfacea ol cv^'t «^ ^^^ 
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inferior ribs; the five superior fleshy portions 
indigitatirg with serratns magnns, the three in- 
ferior with latissimus dorsi ; is inserted into 
anterior two-thirds of outer brim of crest of ilium, 
into Rpine of pubes, symphysis of same, and linea 
ilio-pectinea, forming Grimbernat's ligament; its 
anterior fibres pass forward and unite with the 
muscle of opposite side to form linea alba, which 
extends from symphysis to ensiform cartilage; 
between the anterior-superior spine of ilium and 
spine of pubes,the lower portion of its aponeurotic 
fibres are extended to form Poupart's ligament; 
near the pubes some are continued across the linea 
alba to the crest of the opposite pubes, forming the 
triangular ligament, 

256. Ohliquus intemus ascendens arises from 
rather more than outer half of PoupaH's ligament 
— from anterior three-fourths of middle of crest of 
ilium, and from lumbar of fascia ; is inserted into 
linea ilio-pectinea, crest and symphysis pubis, 
linea alba, and lower edges of cartilages of seven 
or eight lower ribs ; at the outer border of rectus 
its aponeurosis splits into two layers, and encloses 
this muscle for the upper four-fifths ; at the lower 
part, together with the transversalis, it passes in 
front of rectus. 

257. Transversalis arises from internal sur- 
faces of six or seven lower ribs, indigitating witK 
diaphragm, from lumbax' is&&^\^^ ^twa. ^x^'a»«. 

^Aree-iburths of inner bxim ol ctti^\»^^ ^'''^^""*^. 
^om rather less than Via\i oi ^onx^^x'C^'^^%'^^'^ 
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U VMcried into linea ilio-pectinea, crest and sjio^ 
physis pubis, and whole extent of linea alba. 

258. Rectus abdominis arises from symphysis 
and crest; becomes broader as it ascends, and is 
inserted into ensiform cartilage, and into fifth, 
sixth, and seventh ribs ; it is marked by three or 
four linesB transversse, and is enclosed in the 
sheath except at its lower part. 

259. Pyramidalis, a small muscle, superficial 
to the preceding, extends from crest of pubes 
to linea alba, for about two inches from the 
symphysis. 

260. Quadratus lumborum arises from pos- 
terior fourth of crest of ilium ; is inserted into 
last rib, and by tendinous fibres into transverse 
processes of four superior lumbar vertebrsd. 

261. The external abdominal ring is the in- 
terval left between the fibres of the external 
oblique as they split to go to their insertions in 
the symphysis and spine of the pubes ; its base is 
formed by the crest ; its sides by the fibres of the 
oblique, which are called pillars ; the inner one of 
which is ribbon-shaped, and the outer sickle- 
shaped, and has the cord or round ligament 
resting on it ; its upper angle is rounded off by 
the iutcreolumnar bands which extend upwards 
towards the umbilicus. It is bounded in front 
hy the skin, common superficial fascia of the body, 

and by the spermatic fascia, wV\\c\\. Va ^«v\t d^wiL 

^rom the intercolumusx bands ; tVie \iA«tw«\ Y^«t 

^^ it 28 not only internal, but from tVii ^\vq^^ 
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direction of the opening, is superior, and slightly 
anterior ; it is hounded behind by the triangular 
fascia or ligament, by the conjoined tendon of 
internal oblique and transversalis, and by trans- 
versalis fascia. 

Through this opening pass the spermatic cord 
and cremaster in the male, and round ligament in 
the female. 

262. The internal ring is situated midway 
between the spine of the pubes and anterior spine 
of ilium, and half an inch above Poupart's liga- 
ment ; it is formed by the spermatic cord carrying 
down a fannel-shaped portion of the fascia trans- 
versalis (infundibuliform fascia), immediately be- 
neath the fibres of the transversalis muscle. 

263. The inguinal canal is the space between 
the two rings, and is about two inches in length ; 
it has in fronts the obliquus extemus; below, 
Poupart's ligament ; behind, proceeding downward 
from internal ring, the fascia transversalis, epi- 
gastric artery, and conjoined tendon of internal 
oblique and transversalis ; above, it has some fibres 
of the internal oblique, and the lower margin of the 
transversalis arching over it. 

The fascia superficialis adherei^ closely to the 
fascia lata a short distance beneath Poupart's 
liganlent, and below it passes across the falciform 
opening to form the cribriform Juscia. 

264. The Ja^cia transDcrsdlxs Xywks* *^^ ^^^- 
minal muscles ; opposite l\ie ^s.x^'eX. ^tA.^^'^>=^''^='^^*^ 

ligament, it passea on to \*\v^ "'^^3aKa% «ss5i^ -^ 
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muscles, where it is called fascia iliaca ; at the 
brim of the pelvis it is continued down that cavity 
as fascia pelvica, till, meeting with the levator ani 
muscle, it splits into two layers, an internal, re- 
flected over the rectum and bladder, called rectO' 
vesical^ and an outer, called obturator fascia, the 
levator ani arising between the two fascisB. The 
point where the pelvic fascia splits is called the 
white line ; the pelvic fascia also appears in the 
ischio rectal fossa as anal, covering levator ani, 
and as a sheath for the internal pudic vessels and 
nerves as they re-enter the pelvis; this latter is 
derived from the obturator fascia ; it is directed 
on to the bladder, (K)nstituting the true ligaments 
of the bladder ; in front of this viscus it is con- 
tinuous with the fascia transversalis of the ab- 
dominal muscles. 

When this fascia protrudes either in direct, 
oblique, or femoral hernia, it is called fascia 
propria, and in the natural state it is called 
fascia propria where it covers the cord in the 
inguinal canal, and where it forms the sheath for 
the femoral vessels beneath Poupart's ligament. 
The upper layer of the sheath of the vessels is 
derived from the transversalis fascia, and the 
lower from the iliac fascia. 

265. In passing down the canal, the cord tneets 
whh the inferior fibres of the internal oblique, 
q/7er it has passed .the trantveti^aWa, «cA ^-axxvia 
some portion o£ it down undex \^x% TLam^ o^ ere- 
tvas/ff/' muscle. 
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266. The epigastric artery arises from the ex- 
ternal iliac a little above Poupart's ligaaient ; it 
first descends, then turns upwards and inwards, 
lying behind the canal, and internal to the internal 
ring ; it then enters the sheath of the rectus, and 
anastomoses with the internal mammary (188). 

The spermatic cord is composed of spermatic 
artery, vein, nerves, absorbents, vas deferens, and 
a fibrous covering, which is the remains of the 
peritoneal coat, carried down with the testis. 

At the internal ring, the va^ deferens turns 
inwards, crosses the epigastric artery, and is en- 
closed in the fascia transversalis. 

267. Inguinal hernia may be direct, obliqve, 
scrotal, or congenital. 

268. Direct protrudes at the external ring 
without passing down the canal ; it either passes 
through or pushes the conjoined tendon before it ; 
as it emerges, the crest of the pubes is below ; the 
pillars of the extenial ring surround it ; the cord 
and epigastric artery both lie to the outside, the 
former being slightly in front. The coverings are 
skin, superficial fascia, fascia spermaticay a 
partial covering of cremaster, conjoined tendon, 
fascia propria, and sac, or peritoneum. The 

shape of the tumour is circular, and is directed 
downward. 

269. Oblique hernia passes through the internal 
nng, down the canal, aivd owV. ^^ ^^^ ^'iv,^i\^\'%s. \ '^ 

Mt remain in the cai\a\ it \a ce^V^ \)ubo^oce\e^ -ks^ 
if it descend into tbe scrotaxa, scrotal ^enr'aV.a. 
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The internal ring offering the weakest point fbt 
the protnision of hernia, we find that this species 
is most freqaent. Its coverings are, shin, super- 
Jicial fascia, spermatic fascia, cremaster muscle^ 
fascia propria, and sac ; the cord lies behind, and 
the neck of the sac is situated at the internal ring. 
The shape of the tumour in oblique is oblong, and 
directed inwards ; in direct, circular, and directed 
downwards ; the cord, in direct, lies to the outer 
side. 

270. Scrotal hernia is that in which tbe tu- 
mour descends into the scrotum to the upper part 
of the testis, which it presses downwards. 

271. Congenital hernia follows the descent of 
the testicle into the tunica vaginalis, and lies in 
this cavity in contact with the testis. Infantile 
hernia (or encysted), is where the protruding bowel 
pushes before it a sac of peritoneum, either into or 
close behind the tunica vaginalis. 

272. When intestine alone protrudes, the hernia 
is called Enterocele — when omentum, ^piplocele-— 
when both, JSntero JEpiplocele, 

273. Oblique inguinal hernia, of long standing, 
and great size, may push down the epigastric 
artery to the inner side of the external ring, and 
thus obliterating the spermatic canal may be mis- 
taken for the direct form assuming the appearance 
thereof, and so may mislead the surgeon. 

274. JSemia may be distinguished from other 
tumours by its softness — by its return into the 

abdomen on pressure— by the impulse comma- 
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Bleated to it by coughing — and by its not being 
attended with any derangement of the general 
health. 

275. Violent exertion, a relaxed state of fibre, or 
the canal remaining open, are the causes of this 
protrusion. 

276. It is very rarely cured, except in young 
persons, but as long as a truss, placed on the ex- 
ternal ring in direct, and on the internal ring 
in oblique, keeps up the tumour, there is no danger. 
In some cases the radical cure should be at- 
tempted ; the best results derived are from Wood's 
operation. 

277. Strangulated hernia is known by the 
following symptoms — a tumour which cannot be 
returned ; vomiting, at first of bilious, but afler- 
wards of stercoraceous matter; constipation; 
dragging sensation at the pit of the stomach, which 
is the first symptom felt ; pain; tense and swollen 
state of abdomen ; a pulse at first full, but after- 
wards quick, hard, and wctik ; great anxiety and 
restlessness ; cold extremities ; hiccough ; cold, 
clammy perspirations ; indications of mortifica' 
tion, and death, 

278. Attempts to reduce the strangulated gut 
should be made in this order, previous to operating : 
tiie taxis for a quarter of an hour ; warm baths, 
and bleeding if the patient is robust; then the 
taxis again ; bags qf ice \jo the part ; and in in- 
guinal hernia, where the patient is not much 
debilitated, a tobacco enema, ^xdl^<«j^^ ^^ ^sc>a^ 



158 ON THE MUSCLES OF THE 

drachm of tobacco to half a pint of water, may be 
thrown up, and be repeated in a quarter of an hour ; 
the taxis should again be applied, and then, if the 
symptoms are urgent, and all these means have 
failed, the operation should be resorted to without 
delay. Chloroform is the first aid to taxis to be 
tried. A large dose of- opium or morphia, is most 
useful in cases of acute strangulation, if from any 
reason chloroform cannot be given, or if the pain 
and vomiting are violent. 

279. It has been proposed to inject large quanti- 
ties of fluid or air into the rectum, and in some 
instances these modes of treatment have been said 
to prove successful. 

280. Tobacco enemata prove useful only where 
the stricture is muscular, and as such is not the 
case in females, they are never admissible with 
them. Cold applications condense the gases in 
the tumour, and at the same time reduce inflam- 
mation. 

281. If it be found impossible to reduce the 
tumour, no time should be lost in operating, as 
mortification rapidly comes on, and renders the 
operation useless. 

282. In operating for hernia, the incision should 
be made near the seat of strictiire, and need not, 
as formerly advised, be extensive. Divide the 
skin, fat, and superficial fascia ; the successive 
parts should then be pinched up, and opened upon 
a director, to the^extent of the first incision, and 

the gao if neoesaaxj laid open ; Vi&w^^ aaoertained 
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where the stricture is, a probe- pointed bistoury 
should be guided to it, and if at the internal ring, 
the stricture should be divided upwards and out- 
wards. In many cases it will not be necessary to 
open the sac; the stricture having been divided, 
the hernia is at once returned without difficulty. 

After returning the intestine, one or two sutures 
and light dressing may be applied. 

283. If the omentum is found protruding, and 
18 diseased, it may be cut off, and its arteries tied, 
or if the intestine is highly mortified, an artificial 
anus must be formed. 

284. The stricture may be — 1st, at the external 
ring, in which case it is formed by the pillars ; 
2nd, in the canal, where some degree of thickening 
of the fibres of the internal oblique is the cause ; 
3rd, at the internal rint/, where the inferior margin 
of the transversalis muscle constricts it. 

286. The peritoneal sac may be distinguished 
from the covering of the intestine by the arbores- 
cent appearance of its vessels; by the external 
surface being rough and adherent; by its being of 
a lighter colour, and by the slipping away of the 
intestine on rubbing it between the fingers. On 
the intestine the peritoneum is smooth and polished, 
and the vessels are circular. 

286. The operation for direct hernia resembles 
that for oblique, but the incision is to be made 
more vertical, and the stricture to be divided up- 
wards and inwards, or directly upwards. The 
gtriciwre is situated above and behind th^ ^iLtfi^roAL 
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ring, where the hernia passes through the con- 
joined tendon. 

287. In performing the taxis, the limhs should 
be kept as close as possible, and the parte relaxed 
by bending the thighs ; after the operation, the 
patient should not be allowed to rise till a truss 
has been applied. 

288. There may be no sac if the hernia follows 
a wound, or if the csecum protrudes (225), or when 
adhesion has taken place between the two layers of 
peritoneum. 

289. It is not every hernia which cannot be 
returned that is strangulated, as adhesions some- 
times take place whilst the parts are down : it is 
then called incarcerated, 

TEMOBAL HEBKIA. 

290. The parts which pass beneath Pouparfs 
ligament, through the crural arch, are — iliacus 
internus ; anterior crural nerve ; psoas magnus ; 
femoral artery, vein, with their sheath and the deep 
crural arch connecting this sheath with Foupart's 
ligament and absorbents. 

Internal to the femoral vein and in the same 
sheath is a space (the crural canal) in which lies 
an absorbent gland, and internal to this, Gimher^ 
nafs ligament. This canal is blocked in above by 
the septum crurale. 

291. The sap/ienic opening is a space, formed 
in the fascia lata, jiut beldo Po\rg»xt'a ligament. 
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The iliac portion of the fascia, or that attached to 
Poupart'8 ligament, forms an arched border which 
looks downwards, and constitutes the falciform 
edge ; the pubic portion, or that which is attached 
along the ramus of the pubes, forms another arched 
border, which looks upwards, and is called the 
semilunar margin ; the space between these two 
openings is called the saphenic, and gives entrance 
to the saphena vein, and exit to the superficial 
pubic, superficial epigastric, and circumflex branches 
of the femoral artery. 

In this space there is no fascia lata in front of 
the femoral vessels, but the pubic portion is found 
to be continued up behind them, and to be attached 
to the linea ilio-pectinea. 

292. Femoral hernia passes down, internal to 
the vein, and external to Gimbemat's ligament, 
pushing the gland before it, and carrying the 
fascia propria (a layer of dense areolar tissue 
derived from the sheath of the vessels) with it ; 
having reached the falciform, or saphenic opening, 
the reflected portion of the fascia lata, behind the 
vessels, prevents any further descent, and there- 
fore, if the hernia continues to increase, the tumour 
proceeds upwards, over JPoupart^s ligament. 

The covetnngs of this hernia are, the skin ; 
supei'ficial fascia; fascia propria; and sac; as it 
lies close to the femoral vein, having passed 
between it and the fascia propria, it is said to be 
in the sheath of the vessels. 

The seat of stricture may be either a.t» IVa ^^« 4 
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form edge of the fascia lata, at Poupart's ligament, 
or in the neck of the sac. 

This kind of hernia rarely happens in males, as 
the greater hreadth of the pelvis in females offers 
a larger space for its passage; on the contrary, 
inguinal hernia is more frequent in males, the 
canal heing kept open hy the cord lying in it. 

In addition to the other symptoms of strangu- 
lated hernia, there is in femoral, sense of weight, 
numhness and oedema of the leg from pressure on 
the vessels. 

293. In operating, an incision resemhling an 
inverted X is ^ l>o made over the tumour, and 
the parts to be divided on a director; having 
ascertained the stricture, it is to be divided, if at 
the falciform edge, upwards and outwards ; if at 
the neck of the sac, upwards and inwards ; or if at 
Poupart*s ligament, upwards. Occasionally some 
fibres of Gimbemat's ligament must be divided. 

Some surgeons recommend the cut to be made 
backwai'ds, stating that the division of the liga- 
mentous fibres, attached to the linea ilio-pectinea, 
will answer the purpose. 

294. In applying the taxis, the legs should be 
flexed to relax the fascia lata; the tumour must 
first be directed downwards, then backwards, and 
finally pressed upwards; and the surgeon must 
remember, that the stricture is never muscular. 
Should the taxis, warm bath, and bleeding fail, 
the operation should be resorted to even moro 
speedily than in inguinal hernia. 
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295. Cessation of pain, accumulation of gas, 
sinking of the pulse, hiccough, and cold perspi- 
ration, indicate the coming on of mortification / -■ 
and the intestine is known to he in that state, 
when portions of it are of an ashy green colour, of 
soft consistence, and of foetid smell. 

If inflammatory symptoms come on after the 
operation, they must he suhdued hj hleeding and 
leeching ; purgatives must not he administered 
too soon, lest the boweb should not have re- 
covered their tone. Fever and sickness muHt he 
treated hy effervescing medicines, or calomel and 
opium. 

296. Congenital hernia does not generally 
occur till after birth, as there is no compression of 
the viscera in the foetal state ; it more frequently 
contains intestine than omentum, the latter being 
very short in the child ; and when the bowel is 
down in this hernia, the hernia descends below the 
testis, which is found at the back and upper part 
of the tumour. 

The treatment is the same as in other hernia?, 
and by the constant wearing of a truss, a radical 
cure is often made : should an operation become 
requisite, hernia will be found in the tunica vagi- 
nalis ; the seat of the stricture is generally at the 
external ring. 

297. JSxomphalos is the protrusion of omentum 
or intestine at the navel ; it has a circular neck, 
and around the tumour may be felt the margin of 
the umbilical ring. Its coverui^ «jc^ ^ ^t^^'^s^ 
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sac and cellular tissue, but frequently the invest- 
ments are very thin. 

It is more frequent in females than males, 
and generally contains both intestine and omen- 
tum. 

298. In hernia beneath the navel, the cicatrix 
of the umbilical ring may be felt, but cannot in 
umbilical hernia itself. 

Exomphalos may generally be reduced, and in 
young persons frequently cured, by the application 
of a truss. 

299. The other kinds of hernia are, ventral, 
through any part of the abdominal parietes ; cys- 
tocele, or hernia of the bladder, into the scrotum ; 
hernia, through the thyroid foramen ; through the 
sciatic notch into the vagina, or perineum ; through 
the diaphragm. 

Diagnosis 

300. Between inguinal a.nd femoral hernia — is 
thus : in inguinal, the tumour is situated above, in 
femoral, below, Poupart's ligament; in inguinal, 
it is at the external ring, in femoral, external to 
it ; in femoral, the tumour may be traced down- 
wards below Poupart's ligament, even if large 
enough to be found above. 

301. Oblique is distinguished from direct, by 
the oval shape of the former, the circular of the 
latter ; by the former being directed downwards 

and inwards, the latter directly doiJdnwards ; by 
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the spermatic cord being behind in the former, 
more in front in the latter. 

302. Inguinal hernia is distinguished from 
hydrocele thus : the tumour proceeds from above 
downwards in hernia ; in hydrocele, from below 
upwards ; hernia is opaque, hydrocele transparent ; 
hernia disappears on lying down ; hydrocele does 
not ; hernia does not fluctuate ; hydrocele does ; 
hernia dilates on coughing, hyd/rocele does not ; in 
hernia the testicles are below and behind (this 
however may vary) ; in hydrocele above and 
behiTid, 

303. Psoas abscess is distinguished from inguW 
nal hernia by its being situated beneath Poupart's 
ligament, by the constitutional symptoms, and by 
its returning in the erect posture although pressure 
is made on the femoral ring. 

304. Bubo is known by the hardness of the 
tumour, by its being external to the ring, by its 
not receiving any impulse on coughing, and by the 
constitutional symptoms and history. 

305. hydrocele of the cord is known by its 
fluctuation and transparency, 

306. Varicocele, by its soft consistence ; and by 
its colour, 

307. Hydatids by the fluctuation, and by not 
disappearing on pressure. 
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CHAPTER XII. 

ON THE ANATOMY AND SUBGEBY OF THE 

PELVIS. 

308. The pelvis, situated at the lower extre- 
mity of the spinal column, differs greatly from the 
other cavities, since hy the strength of its walls 
great protection is afforded to the contents, fixed 
attachment is given to the muscles moving the 
ahdomen and lower extremity, and free passage is 
allowed, or great dilatation admitted of, by its 
upper and lower apertures. 

Its boundaries are, posteriority and below, the 
sacrum and coccyx ; laterally and anteriorly, the 
ossa innominata. The upper aperture, which sepa- 
rates the true from the false pelvis, is formed 
anteriorly and laterally by the brim, posteriorly by 
the promontory of the sacrum ; it looks upwards^ 
forwards, and towards the umbilicus : its transverse 
diameter in the male is four inches six lines ; in 
the female, five inches six lines; its oblique 
diameter, in the male, four inches five lines ; in 
the female, four inches seven lines ; its antero- 
posterior, in the male, four inches; in the female, 
four inches four lines. The lower aperture^ 
bounded in front by the angle of pubes, laterally' 
by tuberosities of ischia, posteriorly by os coccyx, 
.0/76^ ^rea^ sciatic ligaments, looks downwards and 
forwards. The transverse diameter ol >^\a ^^^sol- 
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ing is, in the male, three inches ; in the female, 
four inches five lines ; the antero-posterior, three 
inches three lines, in male ; four inches four lines 
in female. 

The hones are united hj synchondrosis, a 
species of articulation which admits of hut little 
motion, hut the union hetween the sacrum and 
coccyx is an arthrodia, and allows of greater 
freedom, especially iu youth. 

309. The contents of the pelvis are — the hladder, 
with its ligaments, the ureters, vesiculse seminales, 
vasa deferentia, internal iliac vessels, sacral nerves 
and rectum ; in the female, the hladder, rectum, 
vagina, uterus, ligaments, ovaries, &c. 

310. The bladder is a mtLsculo-msmbranous 
viscus, placed hetween the symphysis puhis and the 
rectum, in the male ; between the symphysis pubis 
and the uterus, in the female. 

It is of an oval form, with its apex looking up* 
wards and forwards towards the umbilicus ; its base 
or fundus towards the rectum. It has three coats 
— 1st, a ^peritoneal, which is only partial (225), 
and leaves the anterior and inferior portion un- 
covered. 2nd, a muscular, in which the fibres are 
disposed in difi^erent directions, but are principally 
longitudinal and circular ; the first of these are 
usually called detrusores urina ; the latter, which 
are internal, form a sphincter at the neck ; some 
few fibres are also seen passing from the neck to 
the orifice of the ureters. 3rd, a mucous, which 
forms numerous rugce^ or fol^^s, iw \Jcka ^xisr'^RRR^ '^ 
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allowing dilatation ; these nigse are not seen ai the 
trigone. At the fundus, beneath the peritoneum, 
is the triangular space, the apex of which is formed 
by the prostate gland ; the sides by the vesiculse 
seminales and the vasa deferentia — the latter being 
internal ; and the base by the peritoneum, reflected 
from the rectum on to the bladder. This nearly 
corresponds to a similar triangular space in the 
. interior of the bladder, the trigone vesicate ; at 
the two posterior angles of this space the ureters 
open, and at the anterior is the orifice of the 
urethra; this portion is the most sensitive part, 
and upon it rests stone in the bladder. 

311. The true ligaments formed by the pelvic 
fascia Are /bur — viz., two anterior, from the neck 
to the back of the pubes, andti lateral one on each 
side, in which lies the vas deferens: Jive false — • 
viz., two posterior, in which run the ureters, one 
on each side, and one anterior. 

312. Surrounding the orifice of the urethra is 
the prostate gland, about the size of a chestnut, 
and consisting of three lobes — namely, two lateral, 
and a middle or posterior, which is not larger than 
a pea when in a healthy state, but which becomes 
nearly as large as a small orange sometimes in 
prostatic disease. 

313. The bladder, as it lies in situ, is placed 
upon the levator ani muscle, and upon the rectum, 
and, when expanded, rises into the hypogastric 

region (224). In the fmtuSy where the pelvis is 
^ rerjr shallow, it lies blgheT \xp ; ml^ Vcl >Jaft l«a3>aJ«^ 
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where tlie pelvis is much hroader, it is also broader 
and larger, and admits of more distension. 

314. The urethra extends forward from the 
orifice of the bladder to the meatus, and is lined 
by the same mucous membrane ; it is divided 
into the prostatic, rather more than an inch ; the 
memhranous, rather less than an inch; and the 
spongy, about seven inches in length. The pro- 
static portion passes through the prostate gland ; 
on- its inferior surface is seen a small mucous 
eminence, called verumontanum, on the sides of 
"which are the sinus pocularis for the entrance of 
the ejaculatory duct, and the sinus prostaticus, for 
the several minute prostatic ducts. The mem- 
hranous portion, which extends from the prostate 
to the bulb, is enveloped in the deep perineal fascia, 
and lies upon the levator ani and Wilson's muscle ; 
this is the narrowest portion, and has beneath it 
Cowper*a glands and the perineum. 

The spongy portion extends from the bulb, im- 
mediately anterior to the passage of the urethra 
through the triangular or Camper's ligament, to 
the meatus ; it is surrounded by the spongy struc- 
ture, and expands just before its termination, 
forming the fossa navicularis, and just anterior to 
the triangular ligament, forming the bulb. Several 
minute mucous follicles are seen along this portion, 
called lacunae, and near the bulb, one larger, called 
lacuna major. 

The corpora cavernosa commence in the crura 
penis, at the rami ischii, ivea.i \.\ift \xi5ae^«»&w'^'^^'«5j^ \ 
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extend forward to the corona glandis; the sponi 
structure, in which the urethra lies, is placed It 
neath the membranous ; it extends from the bu 
to the anterior part of penis, where it expands in 
the glans. 

PERINEUM. 

315. The superficial fascia is closely attach 
to the rami of the ischia and pubes ; above, it 
continuous with the superficial fascia of the scrotu 
and abdomen, while posteriorly, it unites with t 
deep fascia. 

The superficial perineal, and the transversa 
perinei arteries, lie herteath it ; extending outwar 
from the central point to the tuberosity, are t 
transversales muscles; and extending forwar 
upon the bulb, are the acceleratores urinsB muscle 
whilst posterior to this point is seen the sphinc^ 
ani ; laterally upon the crura penis are pla( 
the erectores penis, and in the space between 1 
anus and ischiatic ligaments, on each side, \ 
the levatores ani, separated from the skin by mi 
fat. 

316. The deep perineal fascia lies nearer 
the urethra than these muscles, and is formed 
the posterior layer of Camper's ligament, extendi 
backwards, along the membranous portion, wh 
it closely invests, to the prostate gland and marj 
of anus, where it becomes thin and indistin 

laterally, this fascia is attached to the osse< 
boaudariea of the perineum, aa^ Vft ^soxrckfift^/^ 
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the fascia which passes over the ohturator fora- 
men. 

317. WilsorCs mtLscle, or compressor urethrsB, 
seems to he the anterior fihres of the levator ani, 
separated from it hj a few veins and cellular tissue. 

318. The levator ani arises from the posterior 
aspect of symphysis pubis, across the ohturator 
foramen, in a line extending to the spine of the 
ischium, and from that process, and from he- 
tween the splitting of the pelvic fascia ; its fihres 
pass downwards, are inserted in the raph^ and 
coccyx, and are continuous with the external 
sphincter ani. The hladder, prostate gland, mem- 
branous part of the urethra, and the folds of pelvic 
fascia passing on to the hladder, lie above this 
muscle; the deep perineal fascia, another layer 
of pelvic fascia lying upon the obturator muscle, 
and the perineum, lie below; its use is to prevent 
prolapse of the anus. 

319. l^he iliac arteries extend from the bifur- 
cation of the aorta to the sacro-iliac synchondrosis ; 
the lefb is most vertical in its dii-ection ; the right 
has, in front, the appendix verraiformis and csecum 
(224) ; behind, the right and lefb common iliac 
veins, to its outer side the psoas, and at the bifur- 
cation into the two iliaes, the ureter crosses ; the 
lefb has the sigmoid flexure of colon in front, hut 
has no veins behind; it is in other respects simi- 
larly placed to the other. 

The external iliac extends from the bifurca- 
tbn to Poupart's ligamexv^, «xA\!i<^<«^ ^\2l ^^Ns^k^ssc: 
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border of the psoas muscle; to its inner side lies 
the vein, to its outer the anterior crural nerve, and 
in front the iliac fascia. 

Its branches are, the internal epigastric and 
the circumflexa ilii. 

320. The internal iliac divides into external 
and internal hranchea. The external ones, or 
those which supply the walls of the pelvis, are, 
the gluteal, the sciatic, ilio-lumbar, lateral sacral, 
obturator, and pudic. The internal are, middle 
haemorrhoidal, uterine, vaginal, vesical, and hypo- 
gastric. 

The obturator gives off a branch to the hip- 
joint. The pudic passes out at the great ischiatic 
notch, enters the pelvis again at the lesser, runs 
along the inner side of the tuberosity, and arriving 
in the perineal space, divides into its branches; 
these are, inferior haemorrhoidal, trans versalis 
perinei, superficial perineal, arteria corporis bul- 
bosi urethras, arteria cavernosi penis, and arteria 
dorsalis penis. 

321. The great sciatic notch is a space which 
is bounded below by the spine of the ischium ; 
internally f by the . lesser sciatic ligament ; and 
externally f by the posterior margin of ilium ; 
through it pass the gluteal artery, vein, and 
nerve, the pyriformis muscle, the sciatic and pudic 
arteries, and the great sciatic nerve. 

The lesser sciatic notch is the space between 
the two sciatic ligaments; through it pass the 
obturator iaternns muscle, and the \y\xdlc artery. 
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322. The urine reddens litmus paper ; decom- 
poses very quickly, by absorbing hydrogen, which, 
with its nitrogen, forms ammonia ; when this is 
the case it has no longer an acid reaction, but 
commences depositing the earthy phosphates. 

Its chemical composition is — urea, uric acid, 
free lactic acid, and lactate of ammonia, salts of 
potash and soda, phosphates of ammonia, soda, 
and lime : according to Dr. Prout, there are no 
free acids, but the acidity depends upon the super 
salts. 

323. The urinary deposits are — lithic acid, in 
the form of red crystalline sediment ; triple phos- 
phates, a white crystalline sediment ; lithate and 
phosphate of ammonia, pink ; lithate of ammonia 
and soda, brown ; lithate of soda, reddish brown ; 
red gravel, or lithic acid, occurs in gouty, luxu- 
rious, and indolent persons ; white gravel in 
weakly habits, or those who have taken alkaline 
remedies too long. Urea is composed of cyanate 
of ammonia, and as cyanic acid is formed by the 
same elementary bodies as carbonate of ammonia, 
the large quantity of ammonia found in urine is 
accounted for easily. 

324. The different calculi are — 1st, Lithic or 
v/ric acid ; 2nd, phosphate of lime or bone earth 
calculus; 3rd, the ammonia co-magnesian phos-" 
phate, or triple phosphate ; 4th, ihe fusible, or a 
mixture of the 2nd and 3rd ; 5th, the oxalate of 
lime or mulberry calculus ; 6th, the cystic oxide ; 
7th, the xanthic oxide. 
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Ist, The uric acid is of a hard brown or fawn 
colour, inodorous, and smooth; it is soluble in 
potash, and in nitric acid with effervescence, and 
disappears under the blowpipe. 

2nd, The hone earth is of a pale brown colour, 
quite smooth, but arranged in laminae ; it is in- 
soluble in potash, but soluble in nitric or hydro- 
chloric acid. 

Phosphate of ammonia and magnesia rarely 
exist alone ; these calculi are white and less com- 
pact than others ; the}* are not soluble in potash, 
but give off ammonia ; they are soluble in acetic 
acid. 

The fusible calculus is of a white colour, 
ragged and uneven. 

The cystic oxide is not laminated, but of a 
greenish white colour, and less compact than 
triple phosphate. 

Xanthic oxide is of a reddish -yellow colour. 

The mulberry calculus, of a dark brown tuber- 
culated appearance, is soluble in nitric or hydro- 
chloric acid, leaves lime under the blowpipe, which 
stains turmeric paper brown. The disposition to 
form this calculus is rare, but is known by the 
urine being high coloured and acid, and never 
depositing gravel ; it occurs in persons of the same 
diathesis as lithic acid does. The average quan- 
tity of urine voided daily is from thirty to forty 
ounces ; its specific gravity is 1*02246. 

325. The symptoms oi renal calculi, which are 
ffeuerally Jitbic acid, are, spasmodic ^In and 
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tenderness in the loins, increased by excessive diet 
or exercise, bloody urine, pain and retraction of 
the testicle, red gravel deposit in the urine, and 
irritable bladder. The nature of the deposit must 
be ascertained, and remedies likely to overcome it 
given. 

Urea being the distinguishing principle of urine, 
and containing so much nitrogen, it is said that 
nitrogen is the element eliminated in the kidney, 
as hydrogen is in the liver, and carbon in the 
lungs. 

326. Inflammation of the kidney is known by 
severe pain and tenderness in the loins, increased 
on pressure, vomiting, scanty and high-coloured 

"urine, which may be totally suppressed, tinged 
with blood, or attended with a frequent desire to 
pass ; albumen is also sometimes present, but this 
seems indicative of granular degeneration ; the 
pulse is full, hard, and frequent, and there is 
pyrexia. 

327. StoTie in the bladder is most frequent in 
childhood and old age, but may occur at any 
period. The symptoms are, frequent desire to 
void urine, but sudden stoppage in the flow of it ; 
and by the dribbling of a few drops directly the 
trousers are buttoned up ; pain and itching at the 
extremity of the penis ; weight in the perineum, 
and increase of these symptoms when the bladder 
is empty ; bloody urine afler taking exercise, urine 
loaded with mucus and pus; irritation of the 
penis, causing a child constantly Iq Y^ ^^ 
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prepuce, which becomes elongated, the sudden 
stoppage being sometimes overcome by change of 
posture. 

The only unequivocal means of detecting stone 
are, either the introduction of the finger in the 
anus, or of a sound along the urethra. 

The state of the urine will indicate the nature 
of i^e calculus ; an acid or alkaline quality de- 
noting lithic acid or triple phosphate, greatly 
aggravates the symptoms; so likewise does any 
inflammation of the mucous membrane. Small 
stones are usually attended with more pain than 
large ones, where there is an inflamed state of this 
membrane. 

Prostatic disease frequently gives rise to cal- 
culi, as the urine remains in the bladder, and 
allows of time for deposits to take place ; the kind 
of deposit in such cases is usually phosphate of 
lime. 

The size of the calculus is judged of by the 
time it has existed ; by measurement, with the 
finger introduced in the anus, and a sound up the 
urethra at the same time ; by the composition, as 
the lithic acid and mulberry are smaller than the 
phosphatic; by observing the force req|uired to 
dislodge it. 

328. Frequently calculi form in the Jcidney, 

and whilst small in size pass down the ureter and 

form nuclei ; the symptoms of their passing are, 

extreme pain in the kidney, extending down the 

thigh, and coming on at mtervals *, pain, retrac- 
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tion, and tenderness in the testicle; vomiting, 
pulse unaltered in the first instance, hut increased 
when the symptoms have continued some time ; 
and, towards the end, symptoms of collapse. 

Large doses of opium, warm baths, emollient 
enemata, copious draughts of diluents, and occa- 
sionally an active purgative, constitute the treat- 
ment. 

329. There are four ways of removing calculi ; 
Ist, by dilatation of the urethra ; 2nd, by dis' 
solving them with injections ; 3rd, by lithotrity ; 
4th, by lithotomy. 

The first may be done by introducing large- 
sized bougies ; by causing the patient to drink 
plentifully, and pass his urine whilst lying on his 
face or by the urethral forceps. 

They may be dissolved when they are small 
and recent only ; solutions of nitric acid act upon 
the phosphatic, and relieve the irritable state of 
the mucous membrane, which is attended with 
yiscid mucous secretion ; liquor potassse is service- 
able where lithic acid forms the nucleus. These in- 
jections must be used through gold or platina cathe- 
ters ; the strength of the first should be about TTLij 
to 5J of water ; of the second, TT^iij to ^ of water. 

330. lAthotrity is only applicable where the 
bladder is quite healthy and the urethra large and 
not irritable, where the calculus is small, or where 
there are several, and where the operator is par- 
ticnlarly dexterous. 

331. Xt^Ao^owjr should notb^\xxA«t\aJ«j«cs.^^C^'5s«k 
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there is diseam T)f the mucons coat to any extent, 
or ¥^ere there is organic disease of the kidney, 
indicated by albuminous urine ; by loss of strength 
and emaciation ; and by rigors and \?eakness of 
the loins. 

Calculi in females generally pass away of their 
own accord, or they may be removed by dilating 
the passage ; bnt there is considerable danger of 
incontinence of urine remaining if the dilatation 
is carried to too great an extent, or if lithotomy be 
performed. 

3^. In performing tJie operation of lithotomy 
the first incision shoold be made from an inch 
before the anus, or immediately behind the scrotum^ 
to midway between it and the tuberosity of ischium, 
dividing skin and superficial fascia s the second 
should divide the fibres of the aoeelerator uriuse, 
transversalis perinei artery, the transversus perinei 
muscle, part of the levator ani, and the deep 
perineal fascia ; having then felt the groove in the 
staff with the left forefinger, and having depressed 
the handle, a lithotomy knife should divide the 
membranous part, of the urethra and the lefb lobe 
of the prostate. 

The first incision enters a triangular space, 
formed by the bulb and accelerator urin» on the 
inner side ; by the cniB penis and erector penis on 
its outer ; and by the transversus perinsei behind. 
The parts which are to be avoided are — the artery 
of the bulb, the internal pudic itself, the rectum, 
and the vesiculsB seminales. 
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333. The bladder should be full ai the time of 
operating, and the patient should be sotM^ded pre* 
viousli/, as it is opt prudent to proceed unleM the 
stone is felt immediately before ; ther ractum should 
be emply. 

Whatever instrument is used, its edge should 
be directed downwards and outwards, to airoid the 
reotum : there is less danger of wounding the 
pudic artery, as it is protected by the tuberosity 
and a portion of the great sciatic ligament. 

Care must be taken not to cut beyond the 
prostate gland, as ift^ltratian of urine might re- 
sult ; but if the stone is very large, an incision of 
the other lobe of the prostate may be made. 

The stone is to be seized in the short diameter^ 
and if any fiiagpments are left, the bladder must b« 
washed out wi£h warm water. 

334. The objections to the gorget are — 1st, 
that the incision must be of a certain size ; 2nd, 
that the great force required to push it through 
the prostate and perineum may oause it to transfix 
the rectum through the posterior wall of the 
bladder ; 3rd, the laceration which it may oause, 
and the separation even of the prostate from 
the bladder. If the pudic artery be injured, the 
wound sbould be distended with sponge as soon 
as the stone has been extracted, or a ligaiwre 
may be applied to it. The principal danger 
after the operation of lithotomy is peritoneal 
inflammation, 

335. In enlargement of the ^iQ«»tai^)^^v^'^s!£s^ 1 

»2 ^ 
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boms of stone are less severe, because it cannot fall 
against the neck of the bladder. 

336. /When the stone it not of large size, it 
may become impacted in the urethra, and may be 
removed by cutting down upon it, through the 
perineum. 

337. The high operation eensists in cutting 
into the bladder above the pubes, but below the 
peritoneum ; where the prostate is much dis- 
eased, or the inferior outlet of the pelvis con- 
tracted, this operation may be advisable, but the 
danger of escape of urine into the cellular tissue 
above the pubes, by displacement of the canula, 
and the sinking of the empty bladder, is so great, 
that it is rarely performed. 

The recto-vesical operation may be performed 
when the stone protrudes much in that direction, 
but the passage of the urine over the rectum is 
apt to produce inflammation, ulceration, and 
sloughing ; this and the manifest impossibility of 
performing it where the prostate is enlarged, have 
rendered surgeons averse to it. 

338. Enlargement of the prostate may arise 
from common inflammation, whether resulting 
from calculi, from gleet, from formation of ab- 
scesses, from strictures, or from chronic induration, 
which is usually of a scrofulous nature (312). 

It occurs usually towards old age, and is slow 
in progress. 

Its symptoms are, a frequent desire to void the 
urine; inability to pass mxLcVi, ot t» em^ty the 
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bladder; straining, and at times retention or 
dribbling of urine ; discbarge of viscid, ropy 
mucus, particularly on passing fseces; irritation 
about tbe rectum and perineum ; flattened faeces ; 
pain and weakness felt down one leg, generally 
tbe left ; tbese go on for a considerable time with- 
out injuring tbe general healtb mucb^ but at 
length tbe functions of digestion are aflected, 
there is flatulence, tenesmus, discharges of blood, 
and disease of the coats of tbe bladder, ureters, and 
kidney, emaciation, anxiety, and loss of rest. 

Many of the symptoms may be mitigated, but 
there is no cure for this complaint ; local bleedings, 
narcotics, warm and cold bathings, introduction of 
the catheter to remove tbe water, opiate enemata, 
setons, issues, preparations of mercury and iodine, 
both internally given and externally administered, 
and attention to tbe diet and bowels, are the reme- 
dies most Hkely to prove beneficial. 

339. There is some danger in suddenly emptying 
the bladder, where tbe kidney is diseased, unless 
the patient's strength is supported with tonics and 
cordials. 

The catheter is to be avoided where tb« inflam- 
mation is active, but in the chronic enlargement 
it is essential. A full-sized and long catheter 
should be used. 

340. Paralysis of the bladder follows injury of 
tbe spine, fever, any severe accident, or long dis- 
tension ; it causes the bladder sometimes to become 
enormously distended; at'wlc^^iViXKKA^V^^ya^s^ 
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ing the abdominal muscles, a considerable quantity 
may be passed. Hysterical paralysis is produced 
from a different cause, and the usual remedies for 
hysteria generally cure it without the catheter. 



CHAPTER XIII. 

ON THE URINARY AND GENERATIVE ORGANS. 

341. Strictures of the urethra may be^lst, 
inflammatory ; 2nd, spasmodic; or 3rd, perma^ 
nent or organic. 

1st, Inflammatory follows or accompanies go- 
norrhoea, and is occasioned by the inflammatory 
action of the mucous membrane becoming exces- 
sive; it occurs in the spongy portion of the 
urethra, and is attended with frequent chordee, 
intense pain in voiding urine, fever, and dis- 
charge. 

Depletion, fomentations, lotions, purgatives, 
antimonial medicines, calomel, opium, and low diet, 
are indicated ; if these remedies do not relieve, 
eflusion of lymph takes place, and a permanent 
stricture is established. 

2nd, Spasmodic in most cases, is situated in the 
membranous portion, which is the part alone 
surrounded by muscular fibres. 

The symptoms are, frequent desire to void 
orJne; partial or total inabV\it^ \a do %s^\ dribbling 
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of a few drops afberwards ; division of the stream ; 
pain in the perineum and hladder; which last 
may be felt distended over the hypogastric region. 

The attack is generally sudden, and comes on 
after excess in diet or drinking acid wines, from 
sudden exposure to cold after coming out of a warm 
room, from tendency to spasmodic action in the 
system, or from neglecting to evacuate the bladder. 

Treatment, is to pass a medium-sized gum- 
elastic or silver catheter if possible, to put the 
patienf into a warm bath, to give an opiate enema, 
to bleed from the arm, to give antimony till nausea 
is produced, and to apply leeches to the perineum. 
Should the case be trivial, the catheter can gene- 
rally be passed after a warm bath ; and all that is 
then necessary is to keep all stimulating fluids 
away, to administer oleaginous or some other 
nnirritating purgative, and to keep up the treat- 
ment for a short time, lest the spasm should return. 

If the stricture is very complete, and cannot 
be overcome by these remedies, the urethra afber 
dilating, behind the seat of the disease, may burst 
and cause extravasation of urine into the perineum ; 
the bladder never bursts except from violence; to pre- 
vent extravasation, the bladder must be punctured 
or the urethra divided in perineo (perineal-section). 

3rd, Permanent, results from either of the 
other kinds, or may be produced by enlargement 
of the lacuna major ; it may be simple, or extend 
for some distance along the canal; and it may 
follow diseased prostate, ot tdl-ik^ \«k ^laaas^^^ i 



IB4 CfS THE UBIKART 

iDJections inducing inflammation and thickening 
of the membrane. 

The symptoms of this form come on gradually; the 
stream of urine continues to contract, becomes forked, 
and at length can only be passed in drops ; there is 
great irritability of the bladder and mucous discharge. 

342. The modes of curing strictures are — ^^Ist, 
hy dilatation ; 2nd, hy caustic ; 3rd, by division ; 
4th, by causing sloughing ; 5th, by perineal section. 

1st, Dilatation of the passage is the most usttal 
means, and is sufficient where even the smallest- 
sized bougie can be passed ; sometimes, however, a 
large one will pass better than a small one, as the 
latter catches in one of the lacunae, or in a fold of 
membrane ; sickness and fainting frequently follow 
its first introduction, but as the membrane becomes 
less irritable, this soon goes off. Care should be 
taken to warm a metal catheter by passing it up 
the arm, under the sleeve, until it acquires the heat 
of the body before using it. Dilatation by expanding 
instruments is resorted to by some surgeons, such 
as Holt's dilator. 

Ordinary gum-elastic bougies cause less irritation 
than others, and can often be borne better; but in 
old cases where the stricture is confirmed, metallio 
ones, slightly bent, are the best. 

2nd, Catcstic is applied to the stricture, by 
passing up to the part a bougie, armed at the ex- 
tremity with nitrate of silver. The injudicious 
use of them is highly dangerous, as they increase 
or even produce strictures, ca\XBft\x»iJiQitx\i^^<^,^5bis» 
P^iisage, abacesa, and fever. 
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3rd, Cutting is performed by passing a metallic 
•catheter, down which a cutting instrument is pushed 
through the stricture ; by passing an instrument, 
from which a cutting blade flies out on touching a 
spring, or by dividing the stricture through the 
perineum. 

4th, The sloughing plan consists in keeping a 
gum-elastic -catheter in the urethra till «ifp/>i«ra^io» 
and slouching have destroyed the stricture ; it is 
adapted to cases where there are false passages ; 
iistulsB, where the frequent introduction of bougies 
causes irritation ; or in cases where the obstruction 
is of a gristly nature. 

5th, Perineal section, most useful in cases of im- 
pervious complicated stricture, where the stricture 
is very irritable, and resists the common treatment 
of dilatation. 

343. The consequences of stricture axe—figtula 
in perinceo ; disease of the prostate ; thickening 
of the walls of the Madder ; disease of the kidney ; 
dilatation and rupture of the urethra behind the 
stricture ; dilatation and rupture of the bladder, 
and extravasation of urine, 

344. Extravasation is known by cedematous 
swelling of the perineum, extending over the cellu- 
lar tissue on the scrotum and the abdomen, but 
not on that down the thighs (317). The infiltrated 
parts rapidly slough, typhoid symptoms come on, 
and the patient sinks rapidly and dies. Treatment 
' — extensive scarifications; the urethra should be 
laid open at the seat oC tViQ ^\?cvsX»xa^^ ^sjS^w '^ 
catheter passed into the Uadi^et \j5i\ft'2?^*^ 'soss^* 
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345. Fistula in periruBO frequently follow 
strictures ; the urethra becomeB dilated posteriorly 
to the obstruction ; a hard tumour is felt in the 
perineum, which approaches the surface, becomes 
soft and fluctuating, and bursts : matter is first 
discharged from the abscess, then urine, 

346. Abscess in the perineum should be opened 
early, as the passage of the urine through the 
wound is apt to cause sloughing. These fistulous 
openings cannot heal till the stricture, which is the 
cause of them, is cured. Openings should be made 
in the mesial line. 

347. Eetention of urine must be distinguished 
from suppression, in which there is no urine 
secreted ; in inflammatory disease of the kidney 
there is little urine formed; but where there is 
retention, the distended bladder may be felt. 

348. Pun>ctwre of the bladder may be per- 
formed — 1st, above the pubes; 2nd, through 
the rectum ; 3rd, behind the stricture, in the 

i urethra; or, 4th, through the perineum, as in 
lithotomy. 

Where symptoms allow of it, that through the 
urethra should be preferred, as it exposes the 
seat of disease ; a grooved sound should be passed 
down to the stricture, which should be laid open, 
and the sound then passed into the bladder; this 
is then withdrawn and a catheter passed. 

Where the 'prostate is much diseased, the 
bladder may be punctured above the pubes ; but the 
objectiona to this operatioii aie gt^a.^. ^V^V 
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The puncture through the rectum is preferable 
to the last, but a communication between the 
bladder and rectum is to be avoided if possible. 

349. Incontinence of urine depends, 1st, upon 
paralysis of the sphincter vesicce ; 2nd, upon 
spasmodic action or irritation of the bladder; 
3rd, upon imperfect action of the sphincter during 
sleep ; 4th, upon communications existing between 
the bladder and vagina. 

The state of system which leads to these kinds 
of incontinence must be ascertained, and treated 
accordingly. 

350. GonorrhoBa, or clap, is an inflammation of 
the mucous membrane of the urethra, which may 
arise from contact with infectious or purulent 
matter, or from any irritation acting on the passage; 
it may be either acute or chronic. 

The symptoms of the acute are, a discharge from 
the urethra, accompanied with scalding sensation 
when the urine is voided ; constant desire and 
frequent inability to pass it ; chordee ; redness a£ 
the glans, and a greater or less degree of fever. 

If the inflammation run high, there may be, — 
1st, phymosis, or inability to draw the prepuce 
hack over the glans ; 2nd, paraphymosis, or inabi- 
lity to bring the prepuce forward over the glans ; 
3rd, inflammation of the testicle; 4th, sympa* 
thetic bubo ; 5th, inflammation of the bladder. 
The treatmgnt for this complaint is to be strictly 
antiphlogistic ; and remedies which act on the 
mucous membranes, &\xc\i ^ co^^*^ %s^ <s^^^<sr^i 
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are administered with success : by some surgeons 
ea/rly injections have been advised, but generally 
this plan is not considered judicious. 

351. Gleet is the chronic state of this inflam- 
mation, and depends — 1st, upon the altered secret 
tion which the mucous membrane gives out after 
all inflammation has subsided ; 2nd, upon stricture ; 
or, 3rd, upon debility. Injections of zinc, bichlo- 
ride of mercury, lead, or nitrate of silver ; cantha- 
rides, preparations of iron, blisters, sea-bathing, 
tonics, and the passage of bougies smeared with 
mercurial ointment, or alone, are the remedies most 
likely to prove beneficial. 

352. The testis is situated in the foetus immedi- 
ately below the kidney ; a fibro-muscular cord, 
called guhemaculum testis^ passes down the in- 
guinal canal, from the testicle to the pubes and 
cellular tissue of scrotum, which shortens as the 
testi9le descends, and finally disappears. 

As it passes down, the testis carries with it the 
peritoneum, and about the seventh month it arrives 
at the spermatic canal. 

When in the scrotum it is enveloped by two 
layers of this membrane; the tunica vaginalis testis , 
that lining the gland, the tunica vaginalis scroti, 
the layer reflected on the scrotum {tunica vagi' 
nalis rejlexa): At first the cavities of the tunica 
vaginalis and abdomen communicate through the 
inguinal canal, but they are speedily separated by 
an effusion oF lymph taking place and causing the 
adhesion of the membrauea. 



i.-' 



AND GENERATIVE ORGANS. 189 

353. The coverings of the testicle are — ^skin, 
dartos, spermatic fascia, cremaster mnscle, fascia 
propria, tunica vaginalis, reflexa, tunica vaginalis 
testis, tunica albuginea, tunica vasculosa, and true 
glandular structure. 

The testicles are oval in form, but compressed 
laterally : they are about one inch and a half in 
length, and are suspended in the scrotum with their 
long diameter directed from above, dovymvards and 
backwards ; at the posterior part is situated the 
epididymis, and internal to that the cord, between 
which two on the outer side dips down a fold of 
tunica vaginalis. 

354 The left hangs lower than the right ; they 
have three proper tunics, which are — 1st, the 
tunica vaginalis testis ; 2nd, tunica albuginea, a 
dense, fibrous, unyielding membrane, similar in 
structure to the dura mater, which after covering 
the testicle, is reflected from its posterior border 
into its interior ; 3rd, tunica vasculosa, formed by 
ramifications of the spermatic vessels, lines the 
tunica albuginea, and passes into each of the 
lobules. 

The corpus Sighmorianum, or mediastinum, is 
formed by the splitting of the tunica albuginea at 
the posterior part of testicle into two layers, one of 
which passes along the vas deferens, the other, 
which is the corpus, passes down the testicle, and 
forms the coverings of the lobules. 

355. The iubuli seminiferi, which are contained 
within the lobules, are about 300 \bl \is«s5^i«.^'SR3s. 
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each of them ahout sixteen feet in length. They 
are lined by mucous membrane, and commence at 
the extremity of the lobules near to the circum- 
ference of the testicle ; after taking a very convo- 
luted course they pass into the corpus Highmoria- 
num by straight tubes, called vasa recta. The 
meeting of these constitutes the rete testis ; at the 
back of the testis, from twelve to fifteen vessels, 
called vasa efierentia pass out, which open sepa- 
rately into a tube called epididymis ; their convo- 
lutions assume a conical shape, and are called coni 
vasculosis 

356. The epididymis (kirl upon, dldvfios testis) 
is placed along the back of the testicle, and is 
formed by frequent convolutions of the vas deferens, 
into it the coni vasculosi pour the semen ; its upper 
extremity is called globus major; its inferior, 
glohiLS minor, or Cauda. 

357. The vas dtferens is a continuation of the 
preceding tube ; it commences at the lower part 
of the testicle, and extends to the prostatic portion 
of the urethra; ascending behind the testicle, it 
comes into contact with the spermatic vessels (266), 
and after passing through the canal, and winding 
round the epigastric artery, crosses over the brim 
of the pelvis to the inner side of the vesicula 
seminales, joins them, and forms the ejaculatory 
duct, which terminates in the sinus pocularis (314). 
It is distinguished from the spermatic artery and 
vein by its hafd, cord-like feel, by its small calibre, 

and bjr lis lying behind them. 
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358. The blood-vessels and nerves of the tes- 
ticle are — the spermatiCf from the abdominal aorta 
(247), the deferential, from the internal iliac which 
ramifies upon and accompanies the vas deferens to 
the testis, where it communicates with the sper- 
matic ; the spermatic veins, which commence by 
radicles from the epididymis and testicle, form a 
plexus on the cord called corpus pampintforme, 
and passing up by the side of the artery, termi- 
nate, the right in the vena cava, the left in the 
left renal vein. The nerves are derived from the 
renal plexus of the lesser splanchnic : upon the 
cord, and principally supplying the cremaster 
muscle, is the genital branch of genito-crural, a 
branch of the second and third lumbar, which oc- 
casions the pain felt in the loins, when there is 
disease of the testis ; the supply from the renal 
plexus also accounts for the sympathy between the 
testis and kidney, and that of the stomach with both. 

359. The vesiculce seminales, situ$ited at the base 
of the bladder and along the sides of thf trigone 
vesicle, are tubes lined with mucous n^mbrane, 
about two inches and a half in length, and about 
three in breadth ; they are much convoluted, and 
terminate anteriorly, each in a small duct, which, 
uniting with that of the vas deferens (314, 358), 
form the ejaculatory duct, about three-quarters of 
an inch in length. 

These organs have been considered reservoirs for 
the semen, but are most probably secreting surfaces, 
the fluid of which mingles with the aem^x:.. 
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360. The delicate organization of the testicle 
accounts for its tendency to congestion, and for the 
great difficulty which is found in obtaining reso« 
lution of inflammation ; the inelastic structure of 
the tunica albuginea accounts for the excessive pain 
in testitis. 

361. The diseases of the testis are — acute tes' 
titis, {orchitis, or hernia humoralis), and chronic 
inflammation (sarcocele), abscess, fundus, (or 
hernia testis), scrofulous testis, imperfect descent, 
neuralgia, atrophy, morbid growths, fibrous and 
JibrO'plastic cysts, enchondroma, cancer. 

362. The diseases attacking the scrotum and 
cord are hydrocele of the scrotum ; hydrocele of 
the cord ; {varicocele) ; hematocele ; anasarca 
of the scrotum, ecchymosis of the same ; chimney" 
sweepers* cancer, and tumours. 

363. Acute testitis, formerly called hernia hu- 
moralis, is attended with intense pain, enlargement, 
hardness, and tenderness of the testicle ; vomiting ; 
swelling of the cord ; pain in the lumbar, abdo- 
minal, and inguinal regions, costiveness, redness of 
the scrotum, and inflammatory fever ; the pain 
frequently comes on in paroxysms, which seem to 
be caused by contractions of the cremaster. 

364. The causes of testitis are, gonorrhoea, 
blows, strictures, use of bougies, any kind of 
external violence, operations, or disordered states 
of the system. 

It may follow metastasis of gonorrhoea, or may 
he caused bj the inflammation in that complaint 
extending along the vas deietena. 
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365. It may be mistaken for congenital hernia^ 
but it is to be distinguished by the hardness of 
the swelling ; the great jpain in the loins ; the 
absence of any tumour at the abdominal ring, and 
by the different kind of fever which accompanies it. 

When this inflammation follows gonorrhcsa, it 
rarely terminates in sloughing, hxit when caused 
b^/ violence, it may do so. 

366. Treatment, consists in pursuing a strictly 
antiphlogistic course, but great benefit has been 
found from compression by means of plasters and 
bandages ; local bleeding is of little service till free 
vensesection has been first made ; support is very 
important, and if the patient cannot lie in bed, he 
must wear a suspensory bandage, puncture of 
testis frequently of service. (H. Smith.) 

367. Chronic testitis (sarcocele) frequently syphi- 
litic, sometimes rheumatic, sometimes follows acute, 
or is a primary affection, beginning in the 6ord ; 
in the commencement, the enlargement is tubercu- 
lated, but acquires uniformity as it increases in 
size ; after this complaint has existed some time« 
pain in the loins and thighs is felt. 

In some cases, the structure remains uninjured, 
but in others there is, according to Cruveilhier, 
deposits o^yelloto tubercular matter in its interior ; 
according to this author also, venereal sarcocele is 
only a variety of it ; it often occurs in persons of 
a rheumatic or scrofulous diathesis, or whose con- 
stitutions have been injured by mercury. 

It may terminate in 8u^ig\\!C^t\Q\i, VknjSo^ Sa^ 

O 



194 ON THE URINABY 

very slow in progress, but may be cured in the 
early stages by small doses of calomel, purga- 
tives, local bleeding, lotions, and rest ; in a more 
advanced period, castration may become necessary. 

368. Atrophy jn&y follow acute inflammation 
arising from any cause, but generally that which, 
results from violence, or it may be caused by 
ulceration. Little or nothing can be done for this 
affection, unless by using the organ and applying 
stimulants. 

369. Neuralgia is characterized by intense pain 
of testicle, without swelling or alteration in appear- 
ance; the treatment is the same as that for 
neuralgpia in general. 

370. JFunffus testis, composed of tubuli semi- 
niferi and of fibroplastic matter, may follow the 
bursting of an abscess, or chronic inflammation ; 
must be treated with applications of ung. hydrargy ri 
nitrico-oxydi, nitrate of silver, and pressure; or 
by Syme*» operation, of vivifying the edges of the 
skin on either side of the fungus and bringing 
them together across it. 

371. Hydatid disease appears at adult age, and 
is known from hydrocele by its attachment to the 
testicle, by its uneven feel, by its not being pyri- 
form in shape, and by its weight. It is a local 
disease, and is caused by enlargement or distension 
of the seminiferous tubes. No treatment except 
excision is of any use. 

372. Scrofulous inflammation is very slow in 
progress, generally begins in \]h.e Q^idMbfimfi, and 
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is succeeded by formations of abscesses, fistulous 
sinuses, fungous granulations, or atrophy. 

373. Syphilitic iriflammaiion attacks the tunica 
albuginea and body of testis ; it is known by the 
increase of pain at night, and by its being accom- 
panied with other secondary syphilitic symptoms. 

373 his, Enchondroma or cartilaginous tumour 
has a peculiar predilection for the testis. No 
treatment but excision. 

374. Cancer almost always medullary, begins 
in the body of the testicle, but extends to the 
epididymis, and then assumes a pyramidal shape ; 
it is accompanied by darting pains along the testicle, 
up the spermatic cord, and as far as the lumbar 
region ; the swelling becomes softer and adherent 
to the scrotum, and is complicated with effusiotis 
into the tunica vaginalis ; finally, ulceration com- 
mences, a fungous growth protrudes, from which 
copious haemorrhages take place^ and the patient 
sinks. 

This is a malignant disease, and is known in its 
early stages under the name of medullary sar- 
coma ; it may be distinguished from hydrocele by 
its shape being oval, till the epididymis is 
attacked, and by its being opaque ; from hydatids, 
by the darting pains and constitutional derange- 
ment ; from inflammation, by the hardness in the 
first stage and softness in the second, and by the 
nature of the pain. 

It must at once be removed, but beforedoin^so^tbiA 
disease may be exposed to ma^<& ^^-t^axsi^V^^^is^^i^^' 



196 ON THE URINARY 

375. Scirrhus, attacking the testicle, rarely 
occurs before the age of fifty; there are acute 
laucinating pains, stony hardness, slowness of 
progress, adhesion, and alteration in colour of 
skin, with great inroads in the general health ; 
after remaining stationary for a long time, it may 
ulcerate and terminate in the preceding affection. 

376. Castration is performed thus : an incision 
is to be made from the external abdominal ring to 
the bottom of the scrotum ; the cord is to be laid 
bare, and a ligature passed through it to prevent 
its retraction into the inguinal canal when divided ; 
it must then be cut through, the lower portion 
drawn forward, and the testicle detached; the 
arteries which require ligatures are tbe spermatic, 
deferential, and external pudics ; the wound is to 
be closed with two or three sutures, when bleeding 
has ceased. 

377. hydrocele of the tunica vaginalis is a 
collection of serous fluid between the two layers 
of the membrane. It is pyriform in shape, trans- 
parent, fluctuating, commencing at the lower part 
of the scrotum, and lighter than where the testis 
is diseased. 

The fluid is sometimes thick and opaque, from 
inflammation of the tunica vaginalis; and con« 
tains albumen and cholesterine. 

378. Diagnosis from hernia (302) ; from hcema' 
tocele (382) ; from enlarged testicle, by its trans- 

parency, lightness, and shape ; by the testis being 
situated at tbe back in hydrocele *, \>^ l\ie flattened 
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sides, hardness and weight of the diseased testis, 
and by the sickening sensation communicated when 
it is touched. 

When hydrocele and hernia are combined, the 
former is in front, 

379. Treatment, — In children, absorption may 
be procured by purgatives and alteratives, lotions 
of ammonia, iodine, or cantharides, and by 
blistering. 

In adults, the disease will not yield to such 
remedies, but requires evacuation of the fluid, and 
injection of sulphate of zinc or port wine and 
water, or still better tinct. of iodine one drachm, 
to produce adhesive inflammation between the 
tunica vaginalis testis and reflexa. 

The operation of tapping for hydrocele is per- 
formed by grasping the testicle with the left hand, 
making tense the sac — then introducing the canula 
and trocar in a direction upwards and backwards, 
and afterwards injecting one of the above fluids. 

This constitutes the radical treatment ; where 
no injection is used, it is called the palliative, 

Bepeated punctures with a needle have also been 
recommended for its cure, which they effect by 
allowing the fluid to exude into the cellular tissue, 
whence it is absorbed. 

380. Congenital hydrocele is that where the 
peritoneal canal through which the testicle has 
passed remains open after birth, and allows of the 
passage of fluid into the scrotum. 

By pressure, the fluid ma^ \i^ x^^jaKs^^xsi^'^ias! 
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abdomen ; a truss should be applied, and as soon 
as the communication with the abdomen is closed, 
the operation may be performed. 

381* hydrocele of the cord results either from 
imperfect closure of the peritoneal coverings of 
the cordi and by adhesion having taken place after 
some fluid has passed down, or it may form at this 
part like any other cyst. 

The fluid in this hydrocele is more limpid, and 
contains less albumen than in the scrotum, and sper- 
matozoa can be detected in it. Treatment,!^ to pass a 
seton through it, to lay it open and fill the cavity 
with lint, or to remove a portion of the cyst. 

382. Samatocele is a collection of blood in the 
tunica vaginalis ; it is heavier, more opaque, and 
less fluctuating than hydrocele ; it comes on sud- 
denly, and is generally the consequence of a blow. 
Treatment^-^ThQ inflammation to be subdued, 
and absorption procured by leeching, application of 
cold, or by incision. 

383. VaHcocele is an enlargement of the sper^ 
matic veins ; it is more common on the left side, 
because that testis is lower ; because its veins pass 
into the left renal vein, whilst those on the right 
pass into the inferior cava (361), and because it is 
pressed on by the colon. Treatment. — A suspen- 
sory bandage and laxatives, with obliteration of 
the veins, if very severe. 

384. Fistula in ano is a fistulous tract by the 
side of the rectum through the fibre of the sphinc- 
ter afl/; the rarieties are (1^ com^plete^ (2) blind ex- 
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ternal, (3) hlinA internal ; the Ist has an openiDg 
near the anus and another into the bowel, the 2ud 
has no opening into the bowel, and the 3rd opens 
into the bowel, but not externally. 

There is a tendency in some persons to this 
disease, but any irritating cause, as dysentery, 
piles, strictu/res of the rectum, obstinate dia/rrhcBa, 
or visceral disease, may give rise to it. 

Free division of the sphincters, which prevent 
it healing, must be made before it can be cured, but 
the operation must not be performed if any organic 
disease exist. 

385. Stricitires of the rectum are generally 
situated about four inches above the anus, but they 
may be placed at any part of the gut. Bougies, 
mild aperient medicines, injections, and divisions 
of the obstruction are recommended in this com- 
plaint. When abscesses have formed to a consi- 
derable extent round the anus, and the mucous 
membrane is ulcerated, they rarely admit of a cure. 

386. Hasmorrhoids are either internal or ear- 
temal ; the internal are situated above the sphinc- 
ter ani, and are veins in a state of varicose 
enlargement; they vary in size from that of a 
pea to a small egg, and are frequently many in 
number. 

The external differ in colour from the pre- 
ceding, are placed below the sphincter ani, and 
seem more like fleshy growths. 

The causes are — obstruction of blood through 
the vena porta or liver ; consti^at&d %\s&^ ^ ^^^ 
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bowels ; an^rthing which tends to induce plethora 
or irritation ; the gravid uterus ; the use of aloetic 
purgatives, and an indolent and sedentary life. 
The internal kind are attended with frequent 
bleeding, which sometimes proceeds to a great 
extent. 

Treatment. — Ligatures, excision,' Smith's clamp 
and cautery, stimulating and astringent ointments, 
as Unguentum Gallarum, or lotions and fomen- 
tations, nitric acid. 

387. CkimTtey-sweepers* cancer comes on with 
induration of some part of scrotum ; ulcerations 
form, spread, and discharge their ichor ; the disease 
extends to the testicle, to the glands in groin, and 
perhaps to the arteries; it is of a malignant 
nature, and incurable. Excision offers the only 
chance of relief. 



CHAPTER XIV. 

ON THE BBAIN AND SPINAL COBD. 

388. The investments of the brain are — 1st, 
the Dura Mater jji^viy^ aKXrfprf; 2nd, Arach- 
noid, *Apd')(yrf a spider's web, el^oc like ; 3rd, JPia 
Mater, fifiviy^ Xenrrf. 

1st, JDura Mater is a firm, dense, unyielding, 

fibrous membrane, closely applied to the internal 

surface of the cranium ; its uses are 1st, to perform 

the office tf an internal 'periosteum to the bones; 

2nd, to envelope and sustain the br<uu ; 3rd^ to 
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send different processes between its lobes and to 
keep them in position ; 4th, to form the sintises ; 
5th, to protect the nerves as they emerge at the 
different foramina, round which they form tubular 
investments, through the bone j 6th, to form the 
theca vertebralis ; 7th, to form the investment of 
the optic n>erve, and expand into the sclerotic 
coat. 

The processes sent down are, the falx cerebri^ 
between the two hemispheres ; the tentorium cere^ 
belli, which separates the cerebrum and cerebellum ; 
the falx cerebelli, extending down from tentorium 
to foramen magnum, and separating lobes of cere- 
bellum. 

389. The sinuses are formed by splittings of 
the dura mater, in which is a membrane similar 
to and continuous with that which lines veins; 
they are sixteen in number — viz., the superior 
and inferior longitudinal, straight, two lateral, 
two occipital, circular, two cavernous, two superior 
and two inferior petrosal, transverse, and torcular 
Herophili ; the superior longitudinal is of a tri- 
angular shape ; commencing at the crista galli of 
the ethmoid, it empties itself into the torcular 
Herophili ; in it are seen the tendinous chordae 
Willisii and the oblique openings of the cerebral 
veins ; the inferior, in the lower border of the falx, 
empties itself into the straight sinus, which also 
terminates in the torcular Herophili; the lateral 
sinuses extend from the torcular to the foramen 
lacerus posterius ; occipital run* vdl \3cift i^eicjL <5K«r I 
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belli, one on each side; circular surrounds the 
pituitary gland ; cavernous are situated on each 
side of the sella turcica ; between its lining mem- 
brane and outer investment run the 3rd, 4th, first 
division of 5th, and 6th nerves; — ^the superior 
petrosal run along the upper margin of petrous 
portion of temporal, and terminate in the lateral 
sinuses; the inferior petrosal empty themselves 
into tlie lateral sinus as they pass into the foramen, 
lacerum posterius; transverse runs across the 
basilar process, and connects the petrosal with the 
cavernous ; the torcular Herophili is formed op- 
posite the internal occipital protuberance by the 
meeting of the other sinuses. 

390. The internal surface of the dv/ra mater is 
smooth, from its being inseparably connected with 
one of the layers of the arachnoid membrane ; it is 
closely attached to the sutures, but is easily sepa- 
rated at other parts; on its external surface are 
seen the glanduloe JPacchioni, 

391. The arachnoid f placed between the dura 
and pia mater, is a serous membrane, and is there- 
fore a closed sac, one surface being in contact with 
the dura mater, the other lying upon the pia mater, 
and extending across &om one convolution to 
another ; it passes down the spinal canal as far as 
the Cauda equina, and also into the transverse 
fissure of brain. 

392. The pia mater is vascular in structure, 
dips down into the convolutions, assists in forming 

^Ae iheca vertehralxs^ m^veata the nerves with the 
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neurilemma^ and in the interior of the ventricles 
takes the name of choroid jplextLS, 

393. ^Extravasation of blood from the menin- 
geal artery occurs between the dura mater and 
bone; effusion of serum between the two layers of 

.arachnoid. 

394. Corpora Pacchioni are seen in the arach- 
noid and in the sinuses. 

395. The theca vertehralis is formed by all 
three membranes; the dura mater is continued 
into the sacral canal, and is retained in its situa- 
tion by the processes which pass out at each inter- 
vertebral foramen; the arachnoid and pia mater 
also pass down to the point where the nerves 
emerge from the foramina. 

396. Ligamentum denticulatum appears to be a 
membrane, attached to the dura mater externally, 
by pointed processes, and internally, to the spinal 
cord, between the anterior and posterior roots of 
the nerves ; it extends from the foramen magnum 
to the first lumbar vertebra. 

BBAIN. 

397. The external sur&ce of the brain is con- 
vex ; it is broader behind than in front, fills the 
cranial cavity as low as the tentorium cerebelli, 
and is separated into two hemispheres by the falx ; 
upon it are seen the convolutions and sulci, or 
grooves, between them; the internal surface of 
each hemisphere is flat ; between, and connecting 
them together, is the corpus calhsum, upon which. 
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is seen the anterior cerebral artery; this body, 
sometimes called commissura ma^na, passes into 
each hemisphere, and forms the roof for the lateral 
ventricles. 

398. The lateral ventricles, two in number, are 
separated by the septum lucidum ; on the floor of 
each in the anterior horn is the corpus striatum, 
thalamus nervi optici, taenia semicircularis, and 
choroid plexus ; in the posterior horn, the hippo- 
campus minor; in the descending, the hippo- 
campus major, pes hippocampi, corpus fimbriatum, 
fascia dentata, and choroid plexus. Th« anterior 
horns diverge, the posterior converge, and the 
descending pass backwards, outwards, then in a 
line downwards round the posterior part of thala- 
mus, and running inwards and forwards, terminate 
at theflssure of Silvius, 

399. The third ventricle is placed between the 
thalami nervorum opticorum ; it is bounded above 
by the fornix and velum iuterpositum ; below, by 
the pars perforata postica, by the corpora albicantia, 
and tuber cinereum; anteriorly, its upper and 
lower boundary approximate ; here are the anterior 
pillars of the fornix, which are reflected down, to 
invest the corpora albicantia ; at the anterior part 
of this ventricle is the anterior commissura ; 
between the thalami is the commissura mollis, and 
at the back is the commissura posterior ; the 
openings into it are iheforamen ofMonro^ forming 

a commnnic&tion through the pillars of the fornix, 
between the two lateral ventricVea and \t^ the iter 
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a tertio ad quartum ventHculum beneath the 
posterior commissure, the iter ad infundibulum, 
and the fissure of Bichat, or transverse, through 
which the velum interpositum enters. 

400. The fourth ventricle is bounded above by 
the valve of Vieussens, laterally by the processus 
e cerehello ad testes ; below, by the medulla oh' 
longata, on which is seen the calamtis scriptorius, 
and by a reflection of the arachnoid membrane. 

The fifth ventricle is merely a fissure in the 
septum lucidum. 

401. The fornix anteriorly terminates in two 
horns, which descend behind the anterior com- 
missure to the base of the brain, where they ter- 
minate in the corpora albicantia, and posteriorly 
divide into two lateral portions which pass to 
the descending cornu forming the corpus fimbria- 
tum, and an intermediate one, which is continuous 
with the corpus callosum ; on its inferior surface 
is the velum interpositum, and an appearance 
called lyra. 

402. The thalami nervorum opticorum are situ- 
ated on thempper surface of each cms cerebri, and 
are oval in shape ; they are connected by the soft 
commissure, and present on their posterior part the 
corpus geniculatum intemwn and externum. 

403. The tuhercula quadrigemina are four 
bodies, the two anterior being called nates, the two 
posterior testes ; they are placed between the third 
and fourth ventricles, and have resting upon them 
the pineal gland, which contains iiL vt& \s^<iscssst. 
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sabulous matter, and is connected to the thalami 
by peduncles. 

404. The pituitari/ fflandis sitvLsted in the sella 
turcica, and is attached to the tuber cinereum by 
the infundibulum. 

405. The cerebellum has an arboresQent ap- 
pearance, from the alternate arrangement of the 
white and grey fibres, which is called arbor vitsB ; 
it is situated in the occipital fossae, and is divided 
into two lobes, connected above and below by the 
superior and inferior vermiform processes; its 
fibres are arranged in numerous lamince, separated 
from each other by the pia mater passing between. 

It is attached to the brain and spinal cord by 
— 1st, the inferior peduncles or corpora resti- 
formia, which form the posterior part of the 
medulla oblongata, and are continued down into 
the posterior pyramids of the cord ; 2nd, by the 
middle crura, which pass to, and invest, the pons 
Varolii ; 3rd, by the superior peduncles or pro- 
cessus e cerebello ad testes; externally the cere- 
bellum is convex, and in its interior is seen a body 
called corpus rhomboideum. 

406. Pons Varolii placed like a knot upon the 
under and anterior surface of the medulla oblon- 
gata, immediately before it divides into the two 
crura cerebri ; externally, it is formed by the middle 
peduncles of the cerebellum, and internally by the 
anterior pyramids and the olivary bodies. 

40^, The crura cerebri are formed by the split- 
ting of the jfibres of the antenoic "^^t^sxivis and 



AND SPINAL COED. 207 

corpora olivaria after leaving the pons Varolii ; 
upon the superior surface of each is seen the tha- 
lamus opticus. 

408. Locus ferfoTotus posticus is the space 
between the two crura cerebri. 

409. Corpora alhicantia are two small round 
bodies situated in front of the preceding, and are 
ibrmed by the anterior pillars of fornix. 

410. Tuber cinereum placed between tlie cor- 
pora alhicantia and the optic commissure, gives 
attachment to the upper end of the infundibulum, 
the lower being connected to the pituitary gland. 

411. Locus perforatus antictis is a quadrila- 
teral space, formed by the divergence of the optic 
nerves posteriorly, and that of the anterior lobes 
anteriorly. 

412. Thejlssure of Silvius, the groove between 
the anterior and middle lobe of the cerebrum, cor- 
responds to the lesser wings of sphenoid bone (40). 

413. The medulla oblongata is the upper ex- 
tremity of the spinal cord, but situated above the 
foramen magnum ; its diameter is larger than that 
of the cord. In its forepart are the two anterior 
pyramids, which extend down the front of the 
spinal cx)rd for its whole length ; on the outer 
side of these are the origins of the ninth or lingual, 
and in the same groove, lower down, rise the motor 
nerves of the spine ; external to the anterior pyra- 
mids, on each side, is an oval-shaped body, called 
corpus ovilare, and between this and the posterior 
pyramid, or resttform 6o<i2^,\a\3aft^ws^«k\s^'^^K^^ 
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rise the nerves of respiration, or those which are 
intermediate to the sensitive and motor nerves in 
function. 

The anterior pyramids and corpora olivaria 
are continued through the pons Varolii, into the 
hemispheres of the cerebrum, the posterior pyra- 
mids or restiform bodies into the cerebellum. 

414. The substance of the brain, cerebellum, 
spinal cord, and nerves, is of two kinds, cineritious 
and medullar^/. 

The cineritious is softer, darker, and more 
vascular than the medullary ; it is not like the 
other, continuous, but is found wherever the central 
extremities of the nerves are inserted. 

In the cerebrum and cerebellum the grey or 
cineritious substance envelopes the medullary, but 
in the spinal cord it is enveloped by the white ; it 
is discovered by the microscope to be globular in 
stifucture. In the medulla and in the peduncles 
of the cerebrum and cerebellum the structures are 
found alternate. 

In the ganglia the grey is traversed by the 
white f and in the nerves, white fibres alone occur. 

The white substance is fibrous, and is com- 
posed of a neurilemma investing a soft homo- 
geneous nervous matter. 

SPINAL CORD. 

415. The spinal cord extends from the foramer 
magnum to the second lumbar vertebra, where i1 
terminates in the cauda equina ; ii \& divided intc 
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two lateral halves by the anterior sulcus passing 
deeply into its structure, and extending its whole 
length, and by the posterior sulcus, which is less 
distinct ; on each side of these are slight grooves, 
which are for the origin of the anterior and poS' 
terior filaments of the nerves ; the anterior giving 
origin to motor, the posterior to the sensitive nerves. 
In the interior of the cord, the grey matter assumes 
crescentic forms in each lateral half, which are 
connected together by a commissure ; the posterior 
horns of this crescent touch the posterior lateral 
grooves from which the sensitive nerves arise. 

416. The nerves are of three kinds ; those 
which communicate* sensation, those which commu- 
nicate motion, and the sympathetic system. In 
addition to these, are some of the cerebro-spiual 
system, which do not arise in the ordinary track, 
and have an intermediate function ; they are 
called by Sir Charles Bell respiratory or irregular 
nerves. 

417. The nerves of motion arise from the an* 
terior lateral furrow of the spinal cord, or from the 
cerebrum, which is a prolongation upwards of it ; 
the nerves of sensation, arise from the posterior 
lateral furrow, or from the cerebellum, which is 
a prolongation of it ; the nerves of respiration 
arise in the groove between the motor and sensitive. 

418. Ganglions are placed upon all the sen- 
sitive nerves, but are never found upon motor 
ones; no diflPerence in structure has ever been 
perceived by the microscopei, \>v3l\» «X» 'Osiea. wse»A 

P 
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thej seem to consist of two sets of fibres, one of* 
which is connected to the grey, the other to the 
white substance. 

419. The cerebrospinal system of nerves (ion- 
sists of forty pair placed symmetrically on each 
side ; — they are, nine pair of cerebral, eight pair of 
cervical, twelve pair of dorsal, five pair of lumbar, 
six pair of sacral. 

Of these, the Ist, 2nd, and portio mollis of the 
7th preside over the sense of smell, sight, and 
hearing ; the 3rd, 6th, and 9th over' motion ; the 
4th, portio dura of the 7th, and part of the 8th, 
are the nerves of respiration of Sir C. Bell ; the 
6bh cerebral and the whole of the spinal are mixed 
nerves, having motor and sensitive filaments. 

CEBEBBAL NEBYES. 

420. Ist pair, or the olfactory, arise by three 
roots, external from middle lobe along fissure of 
Silvius, internal from pars perforata antica, middle 
branch from grey matter at the posterior part of 
anterior lobe ; it passes in a groove on the under 
surface of this lobe, and upon the cribriform plate 
forms a bulb, from which three sets of branches 
pass to the nose, the internal to the septum, the 
middle to the roof, and the external to the walls ; 
it is triangular in shape ; has no neurilemma, and 
seems to be a prolongation of the cerebral substance 
alone. 

421. 2nd, or optic, come from the tubercula 
guadrigemina, but as they pass forward receive an 
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attachmeut from the corpus genicalatam externum ; 
they wind round the cms cerebri, and immediately 
in front of the tuber cinereum unite to form the 
optic commissv/re, from which the optic nerves 
pass to the globe of the eye through the optic 
foramen ; the fibres of the optic nerve of each side 
divide into three sets at the commissure, the exter* 
nal pass forward to the nerve of the same side, th^ 
middle pass forward to the nerve of the opposite 
side, the internal turn backwards to the optic nerve 
of opposite side. Having arrived at the globe of the- 
eye, it expands into the central coat of the retina. 

422. 3rd, or motor nerve arises from corpus niger 
in crus cerebri, passes through cavernous siuus- 
(389), enters the orbit at the foramen lacerum 
anterius, and after passing between the two origins- 
of the external rectus, divides into two branches^ 
the superior of which supplies the levator palpe- 
brae and superior rectus, the inferior, the internal 
and inferior rectus, inferior oblique, and send» a. 
branch to the ciliary ganglion. 

423. 4th, JPathetictis arises from the valve oT 
Yieussens, and slightly from the testis ; it winda; 
round the crus cerebri, passes first through thw- 
cavernous sinus, then through the foramen lace- 
rum anterius, and is distributed to the superior 
oblique ; it is the smallest of the cerebral nierves,. 
and communicates with the ophthalmic nerve in 
the cavernous sinus. 

424. 5th, Trigeminus corresponds to the spinal 
nerves, in having one root from the anterior «:ci^ 

p 2 
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one from the posterior pillar of tha medulla ob- 
longata ; it emerges at the side of the pons varolii, 
and consists of* two distinct portions, of which the 
sensitive is the largest ; this is distinguished by a 
ganglion, called the Casserian, which envelops it, 
as it lies on the petrous portion of temporal bone ; 
the ganglionic portion then divides into three 
branches — the ophthalmic, the superior, and the 
igiferior maxillary, 

425. The ophthalmic branch passes through the 
cavernous sinus and the foramen lacerum anterius, 
after which it divides into the lachrymal to the 
lachrymal gland ; the frontal to the forehead, es- 
caping through the supra-orbital foramen ; the 
nasal, which passes through the two origins of 
external rectus muscle, gives twigs to the ciliary, to 
the lenticular ganglion, to the inner angle, called 
infra-trochlear, and then passes through the an- 
terior ethmoidal foramen to the cribriform plate, 
runs along by the side of crista galli process, and 
passes down into the nose, to be distributed to the 
mucous membrane near the anterior nares. 

426. The superior maxillary passes from the 
ganglion through the foramen rotundum (40), across 
the spheno- maxillary fossa and fissure, enters the 
infra-orbital canal, emerges from the infra-orbital 
foramen, between the levator labii superioris pro- 
prius and the levator anguli oris, and supplies the 
cheek and side of nose and mouth ; it gives off orbital 
branches, two of which communicate with Meckel's 

gaDgliou, and posterior middle and anterior dental. 
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427. The inferior maxillary, the third and 
largest branch of the ganglion, passes with the 
motor portion through the foramen ovale. As 
they pass through this opening, the two portion* 
unite, but, immediately beneath, divide into two 
branches ; the external, which consists entirely of 
motor filaments, give off temporal, buccal, masse^ 
teric, and pterygoid branches ; the other separate 
into the mylo-hyoid ; the inferior dental, which 
enters the foramen of the same name, supplies the 
teeth, and emerges at the mental foramen; the 
gustatory, which supplies sensation to the papillsd 
and mucous membrane, principally at the side of 
the tongue. 

428. 6th, Abducens, arises from the groove 
between the anterior pyramid and pons Varolii, 
passes forward through the cavernous sinus (389), 
then through the foramen lacerum anterius, and 
supplies the external rectus muscle, after passing 
between its two heads. 

429. 7th, consists of portio mollis and portio 
dura, or facial ; the portio mollis arises from 
the calamus scriptorius, on the floor of fourth 
ventricle, passes through the internal auditory 
foramen to the semicircular canals, vestibule, 
and cochlea ; the structure of this nerve is very 
similar to the olfactory, and has no neurilemma. 
The portio dura arises from the respiratory tract ; 
that is, in the groove between the olivary and 
restiform bodies, close to the ^w* Yw^'jJieL\ S5^ 
passes through an opening &\i ^iJtlfe \ssi\KfScck. ^ *^s!>» 
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meatus auditorius internus, then along the aque- 
ductus fallopii, and emerges at the stylo'tnastoid 
foramen ; it then passes through the parotid gland, 
forms the pes anserinus, and divides into temporal, 
facial, and cervico-facial hranches, supplying those 
parts with motion. 

430. 8th, consists of the glosso-pharyngealj 
spinal-accessory y and pneumogastric. 

The glosso-pharyngeal arises from the tsactos 
respiratorius, between the portio dura and pneumo- 
gastric, by several filaments ; it passes out at the 
inner side of the foramen lacerum anterius, lying 
anterior to the other branches of the eighth, and 
int^nal to the jugular vein ; it then passes between 
the internal jugular and internal carotid artery, 
runs down on the inner side of stylo-pharyngeas 
and hyo-glossus muscles to the tongue, and 
supplies the mucous follicles on its surface ; in this 
course it communicates with the facial, pneumo- 
gask'iCt and sympathetic, and sends branches to the 
pharyngeal plexus, to the constrictors of the 
fauces, to the tonsils, and to the substance of the 
tongue. 

431. The pnevmogastric arises beneath the 
preceding by ten or twelve filaments, passes 
through the foramen lacerum posterius, where it 
is separated from the jugular vein by a process of 
bone; it then descends upon the rectus capitis 
anticus major, lying behind the internal carotid 
artery ; it then enteia t\i« &\ieaih of the carotid 
artery, being placed \)e\?wftft\i \\» w:^^ *^^ >3:^»naL 



AND SPINAL CORD. 215 

jujjular vein, and behind them both, passing in 
this situation to the root of the neck (183) ; the 
right passes in front of the first portion of sub- 
clavian (188), but behind the arch of the aorta 
to the posterior aspect of the (Bsophagua ; the left 
passes between the left carotid and subclavian artery 
m front of the arch of aorta (208), and in front 
'of the oesophagus ; the two nerves then accompany 
the oesophagus to the stomach, through the oeso- 
phageal opening in the diaphragm, the left lying in 
front, the right behind ; they then descend to the 
spleen, pancreas, liver, gall-bladder, and omentum, 
and, by branches from the right, communicate 
with the solar plexus. The branches of this nerve 
are — 1st, Filaments which communicate with the 
other divisions of the eighth, the lingual and 
sympathetic, and thus form the pharyngeal plexus 
with the external branch of laryngeal. 2nd, The 
descending laryngeal, which arises a short distance 
below the foramen, where the pneumogastric 
presents a ganglionic enlargement, descends be- 
hind the internal carotid, passes through the thyro- 
hyoid membrane, and is distributed to the mucous 
membrane of the larynx, giving off, in its course, 
branches to the pharyngeal plexus, the inferior 
constrictor, and crico-thyroid muscles. 3rd, The 
cardiac branches, from the lower part of the neck, 
pass behind the carotid, and, uniting with branches 
of the sympathetic, form a plexus on the arch of 
the aorta. 4th, The recurrerd^fst\s&si>ssi\ssr^^i^^ 
curves round the Bobdaviaii ttc^x^ o\!^ ^^ tvs^ 
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arch of aorta (208) on the left, passes upwards 
with the inferior thyroid artery, behind the sheath 
of the carotid, and supplies all the muscles of the 
larynx, except crico-thyroid ; it communicates with 
the pulmonary plexus, and sends filaments to the 
oesophagus and trachea. 5th, Fulmonary 
hrancheSt which, with the sympathetic, form the 
pulmonary plexuses on the back of the root of 
each lung, and then pass into those organs. 6th, 
(Esophageal branches, forming a plexus on the 
oesophagus. 

432. Spinal accessory arises between the an- 
terior and posterior roots of the spinal nerves, as 
low as the fourth cervical vertebra; passing up 
between these nerves, it enters the foramen mag- 
num between the posterior roots and the liga- 
mentum dentatum ; it then passes through the 
foramen lacerum posterius, lying in a separate 
sheath of dura mater ; it crosses behind the internal 
jugular vein, then passes through the stei*no- 
mastoid muscle, across the superior triangular 
space of the neck (182), and terminates in the 
trapezius: in its course it inosculates with the 
lingual, sympathetic, and first cervical nerves, 
sends filaments to the pharyngeal plexus, and 
supplies the stemo-mastoid. 

433. 9th, The lingual arises by several filaments 
in the motor tract, between the corpus olivare and 
restiforme, passes out through the anterior con- 
dyloid foramen (41), then between the internal 

Jugular vein and internal catcxtld axtery, inclines 
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downwards near tlie digastric muscles, passes 
between the raylo-hyoid and hyoglossus, by which 
last it is separated from the lingual artery : just 
before entering these muscles, it passes in front of 
the external carotid artery, hooks round the occi- 
pital, and is finally distributed to the muscles of 
the tongue ; it gives off branches to communicate 
with the eighth and sympathetic, at the point 
where it crosses the occipital artery and the de- 
scendens noni, which descends upon the sheath of 
the carotid, and inosculates with twigs from the 
first and second cervical, called communicantes noni 
(436). 



CHAPTER XV. 

ON THE SPINAL AND SYMPATHETIC NEBVES. 

434. There are thirty-one pairs of spinal 
nerveSf all of which are compound, being formed 
by filaments from the motor and from the sensitive 
tracts. Ganglions are formed in the interverte- 
bral foramina on the sensitive filaments, before 
they unite with the motor : the posterior roots are 
the largest, and rise by more filaments ; after their 
union they constitute a spinal nerve. The superior 
spinal nerves are given off nearly horizontally, but 
they are more oblique lower down, and at the in- 
ferior part pass out nearly vertically. 

In the intervertebral foramen, each nerve, after 
the union of its filaments, divides into <u\ ^s^^csss. 
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and posterior branch, each of which consists both 
of motor and sensitive twigs ; the anterior, which 
form the different jplexuses, supply the portions of 
the body in front of the vertebrae, the posterior 
pass backwards to the space between the transverse 
and spinous processes, and supply the muscles 
situated in that region, inosculating with each 
other all the way down from the occiput to the 
sacrum. 

435. The cervical plextis is formed by the an- 
terior branches of the four superior cervical nerves, 
which inosculate freely with each other, and com- 
municate with the superior cervical ganglion of the 
sympathetic : the branches of the plexus are — 1st, 
superficial ; and, 2nd, deep ; the former being 
superficial to the muscles, the latter beneath them. 
1st, the superficial; (a) the anterior auricular 
passes to the space between the lobe of ear and 
angle of jaw, and enters the parotid gland, to 
which it is finally distributed after supplying the 
ear itself; (() the superficialis colli crosses in 
front of the sterno-mastoid, and is distributed to 
the integuments on the side of the neck, and to 
the submaxillary region, where it inosculates with 
the facial; (c) occipitalis minor passes behind 
the stemo-mastoid, and terminates in the integu- 
ments at the back of the head ; {d) clavicular 
passes down over the clavicle, and supplies the 
integuments on the thorax; (e) a^sromial to the 
acromion process, and the omo-h.^Qld and serratos 
maguus muscle. 
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2ncl, Deep branches are, several to the tra- 
pezius and levator anguli scapulsB ; the communi- 
cans noni uniting with the descendens noni (433), 
and the phrenic to the diaphragm. 

436. The phrenic arises principally from the 
fourth cervical, but receives twigs from the third 
and fiilh ; thus constituted, it lies first between 
the rectus capitis anticus and scalenus anticus, 
then passes down in front of the scalenus, and, 
inclining over to its inner border, crosses the sub- 
clavian artery in its first portion, having the sub- 
clavian vein in front (188) ; it then enters the 
anterior mediastinum in front of the internal 
mammary artery, runs down between the pleurae 
to the middle mediastinum, and from thence to 
the diaphragm on the pericardium : previously to 
entering this muscle, the nerve divides into several 
filaments, some of which supply it, whilst others 
pass through it ; branches of the right phrenic 
pass through the diaphragm with the vena cava, 
and communicate with the hepatic plexus ; other 
branches <K>mmunicate with the solar plexus : the 
left phrenic nerve is longer than the right, since 
it passes round the apex of the heart, which in- 
clines to the left side. 

437. The brachial plexus is formed by the 
anterior branches of the fifth, sixth, seventh, and 
eighth cervical and first dorsal ; the nerves which 
form this plexus are much larger than those con- 
stituting the cervical ; they lie between the scaleni, 
and extend as far as lYie cox«jc«v^ ^T<^y»fe>^^J*si«» 
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the nerves are called axillary. Immediately after 
emerging from the intervertebral foramina, the 
nerves forming this plexus freely communicate 
with the sympathetic as it crosses in front of them, 
and as they pass between the scaleni, are placed 
above the subclavian artery, and then lie in the 
posterior inferior triangular space. The branches 
are — supra-scapular to the supra-scapular notch, 
subscapular accompanying the subscapular artery, 
and supplying the muscles in that region ; long 
thoracic, or external respiratory, which termi- 
nates in the serratus magnus ; short thoracic, to 
the muscles at the upper part of thorax; the 
median, ulnar, musculo-spiral, or radial, internal 
and external cutaneous, and the circumflex to the 
upper extremity. 

438. The dorsal nerves are twelve on each 
side J they are not so large as the preceding, but, 
like them, divide into anterior and posterior 
branches; the anterior branches, after communi- 
cating with the sympathetic ganglia, pass along 
the intercostal spaces, at first lying along the 
lower border of a rib, and then along the upper 
border of the rib below, and between the inter- 
costal muscles ; midway between the vertebras and 
anterior extremity of rib, the nerves divide into 
superficial and deep branches ; the latter pass on- 
wards to the sternum, supplying the triangularis 
sterui and pectoral muscles; the superficial of the 
£rst unites with the brachial plexus, those of the 
second and third pass into \i\i!^ «jL^<dL m\A<slx1\!a 
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name of " Tierves of Wrisherg^* jmd supply the 
integuments of the arm as far as the elbow ; the 
remaining superficial ones supply the superficial 
muscles of the thorax and abdomen, and the last 
communicates with the next spinal nerve. 

439. The lumbar plexus, formed by five in 
number on each side, rise like the preceding, but 
pass more obliquely : after dividing into anterior 
and posterior branches, the anterior unite with 
each other and form a plexus lying on the trans- 
verse processes, and covered by the psoas muscle ; 
in this situation they communicate with the lumbar 
ganglia of the sympathetic, and divide into — (a) 
musculo-cutaneous ; (h) external cutaneous ; (c) 
genito-crural ; (d) anterior crural ; (e) obturator ; 
and (f) lum bo-sacral. 

(a) Musculo-cutaneous are two iu number, and 
generally derived from the first lumbar; they run 
parallel to each other as far as the crista ilii, sup- 
ported on the quadratus lumborum ; the external 
supplies the transversalis and iliacus, and at the 
anterior spine of ilium sends a branch along the 
crural arch to the external abdominal ring, between 
the transversalis and internal oblique muscle ; it 
then passes out with the spermatic cord as far as 
the integuments of the scrotv/m, or the labia in the 
female ; the internal branch, which passes along 
the crest of ilium and is distributed to the abdo- 
minal muscles ; (i) external cutaneous passes along 
the iliacus and into the thigh beneath Foupart's 
ligament, and there becoming cataneous, ^m.'^^^^'^ 
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the integuments of the front and outer part of 
thigh, as far down as the knee ; (c) genito-crural, 
principally from second lumbar nerve, passes down 
on anterior surface of psoas muscle to Poupart's 
ligament, where it divides into a cutaneous and a 
scrotal branch : the former passing beneath the 
ligament, supplies the integuments on the inner 
side of thigh ; the scrotal one accompanies and 
supplies the cremaster ' muscle and spermatic 
cord. 

{d) Anterior cruraly a large nerve arising from 
second, third, and fourth lumbar, runs down, on 
the outer side of the psoas muscle, passes be- 
neath Poupart's ligament, lying in a groove be- 
tween the psoas and iliacus; it gives off cuta' 
neous branches to the front and inner side of 
thigh, muscular branches to the muscles on the 
front of thigh, the long saphenous nerve which 
runs down with the femoral artery to the knee, 
and then passing between the tendons of sartorius 
and gracilis, accompanies the internal saphenic 
vein as far as the integuments on the inner side of 
foot and great toe ; the short saphenic^ lying 
external to the sheath, supplies the vastus interuns 
down to the knee. 

(e) Obturator runs parallel to the brim of the 
pelvis, passes through the obturator foramen, and 
then divides into two branches to supply the 
muscles on inner side of thigh, and to join the 
saphenic nerve ; (f) lumbo'sacral, a large branch 
Joins the eacral plexud, and gives off the gluteal 
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which passes out of the sciatic notch, and supplies 
the two deep gluteal muscles. 

440. The sacral plexus is formed by six nerves 
on each side ; the posterior branches are small, and 
pass out at the posterior sacral notches ; the 
anterior, which form the plexus, emerge between 
the origins of the pyriformis, and then lie on that 
muscle and behind the pelvic fascia. 

The branches are, (a) internal pudic ; (b) 
greater and (c) lesser sciatic nerves, (a) Inter- 
nal pudic passes out of great sciatic notch be- 
neath pyriformis muscle, enters again at lesser 
notch, and is distributed to the same parts as 
artery, following its course throughout ; posterior 
cutaneous arises sometimes separately, but some- 
times comes from lesser sciatic; it supplies the 
integuments at the back of thigh ; (b) the great 
sciatic is the largest nerve in the body ; it passes 
out beneath the pyriformis muscle, and runs mid- 
way between the great trochanter and tuberosity 
of ischium down the back of thigh to supply the 
leg and foot ; (c) lesser sciatic passes out beneath 
pyrifonnis at the great sciatic notch, gives off in- 
ferior gluteal to the gluteus maximus, two or three 
cutaneous branches, and cutaneous branch to peri- 
neum and scrotum. 

THE SYMPATHETIC NEEVB. 

441. Numerous ganglia, with connecting branches 
which extend from the cranium to the coccyx, 
form this system of nerves ; the viscera of the head, 



224 ON THE SPINAL 

neck, chest, abdomen, and pelvis, are supplied with 
branches from it, and numerous filaments join the 
other nerves, but no distinct branches have been 
traced into the extremities. 

Meckel remarks that this nervous system is 
smaller in proportion as the animal scale recedes 
from man, and that it is developed in all animals 
in proportion to their circulatory system. 

According to Beclard, " the functions of the 
sympathetic are to direct nutrition and secretion ; 
to distribute the nervous agents to the heart, the 
digestive canal, and the urinary and genital organs, 
and to establish a sympathetic connexion among all 
the principal organs ; also that it has a sphere of 
action of its own, but that the two nervous 
systems are intimately connected, and exert a re- 
ciprocal action, especially in disease.** 

As the filaments are plentifully distributed to 
the coats of arteries, and to the involuntary 
muscles, it is supposed by many to preside over 
involuntary action, and over the vital functions, 
constituting the " system and seat of organic life, 
and maintaining a sympathy between the different 
organs.** 

The sympatJietic ganglia resemble in colour the 
cineritious portion of the brain, and are invested 
by cellular tissue ; by maceration they appear to 
consist of filaments with greyish pulpy matter 
interposed. 

M2, The ganglia are fifty-eight in number, 
which are distributed thus ; — »\x ctwi\aA., ^iz., Ist, 
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the ganglion of Rihes ; 2nd, the lenticular ; 3rd, 
the naso'palatine ; 4th, the spheno-palatine ; 
5th, the submaxillary ; and 6th, the otic; — six 
cervical, viz., two superior, two middle, and two 
inferior; twelve pair of dorsal; five pair of 
lumbar ; four pair of sacral ; the ganglion impar ; 
the two semilunar ; and the cardiac ganglion. 

443. Cranial ganglia, — 1st, the ganglion of 
Itihes, situated on the anterior communicating 
artery, inosculates with the carotid plexus, Vidian, 
and lenticular; 2nd, the lenticular ganglion, be- 
tween the optic nerve and external rectus muscle, 
communicates with the ophthalmic, the third, and 
the carotid plexus ; it also sends into the globe of the 
eye, with the ciliary arteries, nerves of the same name. 

3rd, The naso-palatine (or Cloquet's) in the 
foramen incisivum, is distributed to the palate, and 
communicates with the spheno-palatine branches 
from Meckel's. 

4th, The spheno-palatine (or Meckers), placed 
in the spheno-palatine fossa, gives descending or 
spheno-palatine branches, which pass through the 
posterior palatine canal to the mucous membrane 
of the mouth and palate ; internal or nasal, which 
pass through the spheno-palatine foramen to the 
nose ; two ascending, which join the second divi- 
sion of the fifth, as it crosses the spheno-maxillary 
fossa; a posterior or Vidian, which passes back- 
wards through the pterygoid foramen (41) to the 
foramen lacerum medius; — at this point it divides 
into two branches, the carotid, which aAQiQVix^<&s^^% 
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the carotid artery and joins the carotid plexus, -the 
other, which enters the hiatus Fallopii, or Vidian 
foramen, passes along the aqueductns Fallopii to the 
posterior part of tj'mpanum, accompanying the 
portio dara ; it here leaves the canal, enters the 
tympanum, rans hetween the incus and malleas, 
emerges at the Glasserian fissure , accompanies the 
gustatory nerve to the under surface of the tongue, 
then enters the submaxillary gland, where it unites 
with, or forms the 5th, or submaxillary ga/nglion. 

6th, Otic, is situated immediately beneath the 
foramen ovale on the inner sur&ce of the inferior 
maxillary artery. 

Upon the internal carotid artery the filaments 
are numerous, forming the carotid plexus, which, 
above, communicate with the Vidian, lenticular, 
and ganglion of Ribes; below, 'v\\}i those in the n^k* 

444. Cermcal yangiia are — 1st, superior cer^ 
vical, more than an inch and a half in leng^, 
which lies about half an inch below the cranium 
upon the rectus capitis anticns major, having the 
internal carotid in front ; branches pass upwards 
on the carotid artery to join the carotid plexus ; 
downwards, which pass on the rectus capitis, 
behind the sheath of the carotid to join the middle 
cervical; externally and internally, which com- 
municate with the 8th, 9th, cervical, spinal, pha- 
ryngeal, and laryngeal branches; filaments pass 
along the carotid artery, which are called nervi 
molles, and another, called superior cardiac, de- 
soends to the heart. 
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2nd, Middle cervical ganglion, sometimes 
wanting, rests upon the inferior thyroid artery, 
opposite the fifth cervical vertebra ; it communi- 
cates with the superior and inferior cervical gan- 
glia, and the spinal nerves, and gives off the middle 
cardiac, 

3rd, The inferior cervical ganglion is placed 
beneath the preceding, and behind the vertebral 
artery ;. it sends branches ou the subclavian and 
vertebral arteries, communicates above with the 
middle cervical, and below with the thoracic ganglia, 
and gives off the inferior cardiac. 

The cardiac nerves pass down the neck behind 
the carotid artery, parallel with the trachea, enter 
the thorax behind the arteria innominata, and form 
upon the arch of aorta the cardiac plexus, by some 
described as a ganglion. 

445, Thoracic ganglia, twelve in number on 
each side, are placed in front of the heads of the 
ribs; they communicate with each other, with 
those in the neck, with the lumbar below, with the 
spinal, and give off in front the greater and lesser 
splanchnic nerves. ^ 

The great splanchnic is formed by branches 
from the 6th to the 10th, uniting to form one 
large nerve, which passes down the posterior me- 
diastinum, pierces or passes between the crura of 
the diaphragm, and terminates in the semilunar 
ganglion. 

The lesser splanchnic, formed by filaments from 
the 11th and 12th dorsal gaii^l\B., ^w<»»» *^ss& 

«4^ 
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diaphragm external to the other nerve, and ter- 
minates in the renal plexus. 

446. The lumbar ganglia, similar to the dorsal, 
and five in numher on each side, are situated in 
front of the transverse processes, on the sides of 
the hodies of the lumhar vertebrsB ; they commu- 
nicate with the dorsal and sacral ganglia, spinal 
nerve, and aortic plexus. 

447. The sacral gariglia, four on each side, lie 
on the front of sacrum ; they communicate with 
the sacral plexus, and with the lumbar, and give 
off numerous branches, which help to form the 
hypogastric plexus to supply the viscera. 

The ganglion impar is situated on the front of 
the first bone of coccyx, and communicates with 
the sacral ganglia from each side. 

448. The semilunar ganglia, two in number, 
are placed by the side of the coeliac axis, and com- 
municate freely with each other ; the branches 
from these ganglia constitute the solar plexus, 
which is connected above by the splanchnics to the 
rest of the sympathetic, and sends off numerous 
filaments to form plexuses and supply the whole 
of the abdominal viscera ; they are, phrenic, coBliac, 
gastric, hepatic, splenic, aortic, formed by gpreater 
splanchnic ; renal and spermatic, which have, in 
addition to these branches, the lesser splanchnic ; 
the hypogastric plexus, which distributes its 
branches to the pelvic viscera, is formed by 
branches from the aortic plexus, and lumbar, and 

sacral ganglia. 
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CHAPTER XVI. 

THE UPPEE EXTBEMITY — THE AEM AND 

AXILLA. 

449. The axillary space, at the upper and 
lateral part of the thorax, is triangular in shape, 
and is formed hy the muscles which attach the 
upper extremity to the hody, and by the walls of 
the chest ; it is bounded in front by the pectoralis 
major and minor ; behind by the latissiraus dorsi, 
teres major, anterior edge of the scapula, and sub- 
scapular muscle ; internally, by the serratus mag- 
nus, intercostals, and ribs ; inferiorly, by the fascia, 
which extends across from the lower margin of 
pectoralis major to that of teres major; and 
superiorly, its apex is formed by the shoulder- 
joint, and the interval between the clavicle aild 
first rib, through which the vessels pass. 

The contents of this cavity are, axillary artery 
and branches, vein, nerves, absorbent vessels, 
and glands, loose cellular tissue, and nerves of 
Wrisberg. 

450. The axillary artery, a continuation of 
the subclavian, extends from the lower border 
of the first rib to the lower border of the teres 
major. When the arm hangs down by the side, 
it describes a ctirve corresponding to the thorax, 
but when the arm is thrown out ft^xsi^ ^'^ "s^iS^O^ 
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passes in a straight line ; in tliis coarse it lies on 
the first intercostal muscle, then on the serratus 
magnus ; afterwards, passing to the hameral side 
of the axilla, it lies upon cellular tissue, then upon 
the anterior margin of suhscapularis, then upon 
cellular tissue separating this muscle from the arm, 
and finally upon the latissimus dorsi and teres 
major : in the upper part of its course the axillary 
vein lies below and in front ; opposite the middle, 
or near the coracoid process, it lies directly in 
front; and opposite the lower third, or after it 
has passed heneath the pectoralis minor, it has the 
same relative situation as in the upper portion ; 
the axillary plexus of nerves lies to the outer side 
ahove, and posterior in the first part of its course ; 
opposite the coracoid process, the two heads of the 
median lie in front, and it is completely surrounded 
at this part hy the plexus ; at the lower third, the 
nerves separate and leave the artery exposed, the 
ulnar and internal cutaneous lying to its inner 
side, the external cutaneous and median to its outer 
behind the circular and musculo-spiral. Ai its 
upper third, the costo-coracoid ligament and the 
pectoralis major are in front ; opposite the second 
portion, the pectoralis major and minor; and opposite 
the tluixi, the pectoralis major alone. 

451. The branches are seven : — (a) thoracica 
suprema; (b) thoracica acromialis; (c) thoracica 
longa; (d) thoracica alaris; (e) subscapularis ; 
(f) circumflexa anterior ; (g) circumflexa posterior. 

(a) Thoracica suprema «cvet^8!& ahove the 
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pectoralis minor, supplies the pectoral muscles, 
and anastomoses with the internal mammary and 
intercostal ; (b) thoracica acromialis also emerges 
above the pectoralis minor, and gives off three sets 
of branches ; the internal set are distributed to 
the serratus magnus and pectoral muscles, and 
anastomose with intercostals, internal mammary, 
and other thoracics ; the external pass to the 
shoulder joint and deltoid, anastomosing with supra- 
scapular and posterior circumflex arteries; the 
descending branch runs down between the outer 
border of pectoralis major and deltoid, by the 
side of the cephalic vein, which here passes 
upwards to join the axillary ; this branch anasto- 
moses with branches of brachial ; (c) thoracica 
long a, or external mammary, emerges beneath the 
pectoralis minor, and supplies the breast, sen'atus, 
and pectoral muscles, anastomosing with intercostal 
and internal mammary ; (d) thoracica alary con- 
sisting of one or more irregular branches, supplies 
the glands in axilla ; (e) suhscapularis, given off 
opposite the subscapularis muscle, soon divides into 
a descending branch, which passes down with the 
nerve of the same name to the inferior angle of the 
scapula, infra-spinous, the subscapularis, serratus, 
and latissimus dorsi muscles, and anastomosing 
with dorsal branch of same artery and posterior 
scapular; the dorsal branch, which passes back- 
wards through a triangular space formed by teres 
major, subscapular and triceps muscles, to infra- 
spinous fossa, where it ramifies, aewdxsL^WKSisic>Mk ^ 
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beneath acromion process to supra-spinous fossa, 
and anastomosing with supra-scapular and posterior 
scapular branches of subclavian : (/) circvmflexa 
anterior passes to neck of humerus, g^ves a 
branch which accompanies the biceps muscle to 
shoulder joint, supplying it; (g) circumflexa pos' 
terior encircles the neck of humerus, passing in 
a quadrilateral space formed by neck of humerus, 
tendon of triceps, teres major, and head of bone ; 
some of its branches pass to shoulder-joint, acro- 
mial process, and deltoid muscles, others pass 
round the neck, and anastomose with anterior 
circumflex, whilst some descend and anastomose 
with the superior profunda from the brachial. 

452. A ligature may be fixed round the axillary 
artery in the lower third of its course, but the 
costa-coracoid ligdment (183), and the numerous 
branches given off in the first part, the close 
manner in which the nerves and vein surround 
the artery in the second, and the muscles covering' 
both portions, render it diflBcult and inexpedient to 
tie the artery in either of those places ; the opera' 
Hon in the lower third is performed by making an 
incision through the fascia forming the lower 
boundary, nearer to the margin of the latissimus 
dorsi than the pectoralis major, whilst the arm is 
drawn out from the side ; the median nerve 
is to be drawn to the out'Cr, the vein to the 
inner side, and the ligature passed from within 
outwards. 
463. Aneurista^ may foim \u \\i\& situation. 
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and suppuration of the glands is not unfrequent ; 
the former may be distinguished from the latter by 
its being single, situated on the artery, and by the 
pulsation ceasing when pressure is made on the 
subclavian. 

454. The deltoid^ extending from the outer 
third of clavicle and inferior border of acromion 
and spine, to a rough space on humerus, between 
origins of brachialis anticus, is of a triangular 
shape, and divided into several fasciculi by cellular 
intersections. It is superficial, with the exception 
of the platysma, and covers the shoulder-joint, the 
circumflex vessels, the coracoid process, the inser- 
tions of the pectoral and the capsular, the coraco- 
brachialis, and the triceps and biceps muscles ; its 
use is to raise the shoulder, and to prevent disloca- 
tion ; but when dislocation has occurred, it tends 
to prevent its return to the socket. 

455. The pectoralis major arises from sternal 
third of clavicle, portio attollens from front of 
sternum by an aponeurosis, and from cartilages 
of second, third, fourth, fifth, and sixth ribs — 
portio attrahens is inserted into outer side of 
bicipital groove ; the platysma lies external to this 
muscle, but otherwise it is subcutaneous ; near its 
insertion the fibres are twisted, the most inferior 
being inserted superiorly, and behind the others ; 
its outer border is separated from the deltoid 
by the cephalic vein, and descending branch of 
thoracica acromialis artery, but beneath the 
clavicle there is left a triangular interval^^icis^ m 
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which the cephalic vein clips down, and in which 
is seen the costo-coracoid ligament. Use, to de* 
press the arm, and hring it across the chest, and 
to assist in extraordinary inspiration. 

456. The pectoralis minor arises from the bony 
portion of third, fourth, and fifth ribs, and is 
inserted into coracoid process. Use, to depress 
the shoulder. 

457. Muscles attached to scapula are seventeen 
in number, of which six are inserted — viz., levator 
anguli scapulsB to superior angle ; rhomboideuB 
minor to base, opposite triangular space ; rhom- 
boideus major to base, from triangular space to 
inferior angle ; trapezius to superior border of spine 
and outer border of acromion process; pectoralig 
minor to coracoid process ; and serratus magnus to 
whole of base : those which arise are eleven in 
number : they are, deltoid (454) ; supra-spinatus, 
from supra-spinous fossa; infra-spinatus, from 
posterior four- fifths of infra-spinous fossa ; teres 
major, from quadrilateral flat surface on inferior 
angle ; teres minor, from posterior edge beneath 
inl'ra-spinous ; subscapularis, from subscapular 
fossa; triceps, from inferior costa, immediately 
beneath glenoid fossa ; omohyoid, from ligament 
crossing supra-scapular notch ; biceps, from 
margin of glenoid cavity and from coracoid 
process ; coraco-brachialis, from coracoid process ; 
and latissimus dorsi, from inferior angle, sometimes 
odIj. 

458. The cajpsular miMcles «kt« the aupra-spi- 
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natos, the infra-spinatas, the tereH minor, attached 
to great iuhercle, and sahscapalaris to lesser 
tubercle. 

459. The a/rm is raised by deltoid, coraco- 
brachialin, biceps, supra-spinatus, inlra-spinatus, 
and teres minor ; drawn down by triceps, pectoralis 
major, teres major, and latissimas dorsi : rotated 
by deltoid, pectoralis major, teres major, latissimus 
dorsi, capsular muscles, and coraco-brachialis. In 
dislocation into the axilla, the principal hindrance 
to reduction is the spasmodic contraction of pecto- 
ralis major, deltoid, and latissimus dorsL 

460. Beneath the skin, on the arm, are the 
nerves of Wrisberg, the cephalic, and sometimes 
the basilic vein, together with branches of the 
internal and external cutaneous nerves ; beneath 
the fascia are three muscles in front, the biceps, 
the coraco-brachialis, and brachialis anticus; 
behind, the triceps. 

The brachialis anticus is simply a flexor of the 
forearm ; the biceps also performs this action, but 
from its origins at the margin of the glenoid 
cavity and coracoid process, raises the arm, and in 
consequence of its insertion into the posterior 
part of the tubercle of the radius, rotates that 
bone, and the hand outwards ; the triceps has 
three origins, the longest from the inferior costa, 
the shortest from the humerus, beneath the teres 
major, latissimus dorsi; the middle from the 
humerus beneath the teres minor ; both these two 
last origins arise from the humerus down tci tbsik 
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condyles ; the insertion is into the olecranon, wliere 
it sends down the fascia on the hack of forearm ; 
its action is to extend the forearm, and to draw 
down the arm. The coraco-hrachialis is inserted 
hetween the inner origin of the hrachialis anticus 
and triceps. 

461. brachial artery extends from lower border 
of tendon of teres major to bifurcation at the bend 
of the elbow, being the continuation of the axil- 
lary ; it lies first on the lunar side of humerus, 
but at the lower paii in front of it ; — at its com- 
mencement it is placed on the inner, or short origin 
of the triceps, then upon the tendon of the coraco' 
hrachialis, and afterwards as far as the elbow upon 
the hrachialis anticus ; to its outer side, above, 
is the coraco-hrachialis^ to its inner, the triceps ; 
lower down it is placed hetween the hiceps and 
triceps, being partly overlapped by the former ; 
the median nerve lies to its outer side, ahove, 
about the middle of the arm crosses in front of 
the artery, and in the lower portion lies to its 
inner side ; the external cutaneous lies superficial 
and external; the internal cutaneous superficial 
and internal ; the ulnar, deep-seated, and internal ; 
on each side, in close connexion, are the veruB 
comites, 

462. The branches are numerous, but irregular ; 
those named are, (a) superior profunda j (h) inferior 
profunda; (c) ramui* anastomoticus ; (d) arteria 
nutriiia humeri ; the others are called muscular. 

(a) The superior profwnda \% ^wcvv oS a. little 
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below the tendon of the teres major, from the pos- 
terior part of artery j after sending off many 
branches to the muscles of shoulder, which anas- 
tomose with the thoracic and circumflex arteries, 
it passes backwards and outwards between the 
triceps and bone, with the musculo-spiral nerve ; 
on the outer side it lies between brachialis anticus 
and supinator radii longus, and terminates by 
anastomosing with recurrent radial ; in this course 
it gives off numerous branches to triceps muscle, 
and one descending branch to the back part of 
elbow joint to anastomose with interosseous 
artery ; (ft) inferior profunda arises about the 
middle of the arm, opposite the insertion of 
coraco-brachialis, pierces the intermuscular septum, 
and accompanies the ulnar nerve to the space 
between internal condyle and olecranon, where it 
anastomoses with posterior ulnar and interosseous 
recurrent ; (c) ramus anastomoticus, given off at 
the lower third of brachial, pierces the internal 
intermuscular septum, and anastomoses with ante- 
rior ulnar and interosseous recurrent ; (d) arteria 
nutritia humeri, given off about the middle, 
passes down in bone towards the elbow-joint ; the 
muscular branches are freely distributed to all 
the muscles of the arm, and keep up the anas- 
tomotic communication with the arteries of the 
shoulder. 

463. When a ligature is fixed at the wpper 
part of brachial, or lower part of axillary, the 
anastomoses are, those between the dfisce^OL^kibs^ M 
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atTomial, the circumiiex, and the other thorftcics, 
with the superior profunda and the mnscalar ; if 
fixed at the lower part, the anastomosis is that 
between the superior profunda and the radial and 
interosseous recurrent, and that between the in- 
ferior profunda and ramus anastomoticus with the 
interosseous and ulnar recurrent. 

464. The external cutaneous nerve {musculo^ 
cutaneous, perforans Casserit) pierces the ooraco- 
brachialis, passes beneath the biceps, and, becoming 
superficial, supplies the integuments on the outer 
side of forearm. 

The internal cutaneous generally escapes horn. 
the fascia near the axilla, and passes down to supply 
the integuments on the inner side of forearm. 

465. In front of the elbow-joint, where the 
fascia is very dense, in consequence of a semi- 
lunar aponeurosis from the biceps uniting with it 
and extending to the internal condyle, are placed, 
superficially, the cephalic vein on the outer side, 
the basilic on the inner; intermediately, the 
mediana cephalica, proceeding from the cephalic, 
and the mediana basilica from the basilic, pass to 
join the mediana profunda ; beneath this la^t, 
but separated by the semilunar fascia, is the 
brachial artery, which may readily be felt pul- 
sating, and which renders great caution necessary 
in opening that vein ; the fascia, however, renders 
the danger less than might be supposed ; the 
loediana cephalica is smaller than the preceding, 

bat 18, for the above reaaoti, \m^^t v^^tod for 
bleeding. 
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In aneurismal va/rix, or varicose aneurism 
(149), Sir Astley Cooper recommends cutting 
down npon and tying the brachial, in preference 
to the wounded artery itself, if pressure will not 
effect a cure. 

466. Troublesome ulcerations and sloughing 
sometimes occur from a foul lancet, and must be 
treated as in other parts. 

467. Amputation at the shoulder is performed 
in several different methods. Dupuytren passed a 
two-edged knife opposite the acromion process 
through the deltoid, whilst the arm was raised at 
a right angle, and the deltoid grasped ; he then, 
by his incision downwards, separated this muscle 
from the humerus ; afterwards made the other flap, 
and then tied the arteries. Lisfranc and many 
others introduce a double-edged knife "at the 
outer side of the posterior margin of the axilla in 
front of the latissimus dorsi and teres major," 
then they cut upwards, till it arrives under the 
acromion, divide the joint, and pass the knife 
boldly downwards along the external side of the 
arm, forming the posterior flap ; they then pass 
the knife from behind forwards, at the inner side 
of the head of humerus, and depressing the handle, 
complete the anterior flap, an assistant compressing 
the artery. 

Circular amputation has also been recom- 
mended by some surgeons ; but whatever plan be 
adopted, it is essential to form a sufficient flap, 
and to cut the arteries as late im ik<^ <y^^'^<sc^ ^^b^ 
possible. 
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468. Amputation at the arm is made either 
circular or with a flap ; in the former, after the 
tourniquet or digital pressure has heen applied to 
the brachial artery high up, and an assistant has 
drawn up the integuments, the surgeon, standing 
with his left arm towards the patient, makes a 
circular incision through the skin and fascia ; in 
the second incision he divides the muscles and 
vessels, and then saws through the bone. 

In the flap he inserts the knife, either in front 
or behind, doiOJi to the hone, then passing it 
round the bone, he makes the external flap first, 
and afterwards the internal. 

In sawing the bone, the first movement should 
be from heel to point of the saw, the limb should 
be well supported, and care taken that no sharp 
edges or spiculse are left. Petit remarks, " that 
the more bone and less flesh removed in the ope- 
ration the better." 



CHAPTER XVII. 

THE UPPEE EXTEEMITY — THE FOBEAEH 

AND HAND. 

469. Thebe are twenty/ muscles in the fore- 
arm, divided into five sets of four each ; in each 
set three of them are lon^ muscles, extending 
down the whole forearm ; the fourth is a short one, 
marked (s) ; the superficial layer in front consists 
of (s) pronator radu tetes, tlexor carpi radialis. 
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palmaris longus, flexor carpi ulnaris; the deep 
are, flexor digitorum sublimis perforatus, flexor 
digitorum profundus perforans, flexor longus pol- 
licis, and (s) pronator quadratus. 

The outer set consists of supinator radii longus, 
extensor carpi radialis longior, extensor carpi 
radialis brevior, supinator (s) radii brevis. 

The superficial layer at the back are, extensor 
digitorum communis, extensor minimi digiti, ex- 
tensor carpi ulnar is (s) anconeus. 

The deep set at back are, extensor ossis meta- 
carpi poUicis, extensor primi internodii poUicis, 
extensor secundi internodii poUicis, and (s) ex- 
tensor indicis. 

In the superficial layer in front the short 
muscle is a pronator, and the most superior ; in 
the deep set the short one is also a pronator and- 
the most inferior. In the superficial layer at the 
back the short one is the most superior ; in the 
deep set most inferior ; in the outer set the short 
on e is most superior, and a supinator. 

The first and last of the superficial set in front 
are perforated by a nerve. 

470. The above arrangement is sufficient to 
enable the student to remember the names and 
situation of these muscles, but the division of 
them into sets of three each is best adapted to 
learn their uses : thus, the flexors of the vyrist 
are the flexor carpi radialis, the flexor carpi 
ulnaris, and palmaris longus. 

The flexors of the fingers are, flexor di^it<\i:^i3ea^ 



\ 
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Bublimis perforatus, flexor digitorum profandas 
perforans, flexor longus poUicis. 

The pronators are, pronator radii teres, pro- 
nator quadratuB, and the mass of muscles going 
from the internal condyle towards the radial side 
of the forearm. 

The sv^pinators are, tendon of biceps, supinator 
radii longns, supinator radii brevis. 

The extensors of the wrist are, extensor carpi 
radialis longior, extensor carpi radialis brevior, 
extensor carpi ulnaris. 

The extensors of the fingers are, extensor digi- 
torum communis, extensor minimi digiti, extensor 
indicis. 

The three extensors of the thumb are, extensor 
ossis metacarpi pollicis, extensor primi internodii 
.poUicis, extensor secundi internodii pollicis. 

This division is defective, since it omits the 
anconeus; but it is useful, as giving the action^ 
and therefore is inserted. 

471. The internal condyle of the humerus is 
most prominent, and gives origin to the pronators 
Kudfiexors; the external condyle is the shortest, 
and gives origin to the supinators and extensors. 

472. The radius has attached to it, in front, 
the tendon of biceps to posterior part of tubercle, 
the supinator radii brevis to space between it and 
oblique line, the flexor digitorum sublimis to the 
oblique line, the flexor longus pollicis to space 
beneath oblique line, the pronator quadratus to in- 

ferior ^h oi bone \ on the outer side, the prona« 
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tor radii teres to rough surface half way down the 
hone, supinator radii longus to styloid process ; at 
the back, the extensor ossis metacarpi pollicis, and 
the extensor primi internodii pollicis to middle 
portion. 

473. The ulna has attached to it, in front, the 
brachialis anticus to coronoid process; pronator 
radii teres to inner side of same process j the flexor 
digitorum sublimis to outer side of same process ; 
the flexor digitorum profundus to anterior surface 
of bone down to lower fourth, pronator quadratus 
to lower fourth ; at the hack, the triceps to ole- 
cranon, the anconeus to triangular surface on outer 
side of condyle, the extensor carpi ulnaris to space 
between the posterior and internal ridge and to 
olecranon, the extensor carpi ulnaris to posterior 
border, extensor ossis metacarpi to the middle, 
extensor primi internodii slightly to middle, extensor 
secundi internodii to middle, extensor indicis to 
middle, supinator radii brevis close to sigmoid 
fossa. 

474. The radius is marked at its lower extre- 
mity by several grooves for the passage of tendons, 
which are arranged as follows: — On the outer 
margin of the bone, close to the styloid process, 
are two grooves for the tendons of the extensor 
ossis metacarpi and extensor primi internodii ; pro- 
ceeding backwards is a space between these grooves 
and the oblique one, in which lie the extensor carpi 
radialis longior, and brevior ; next comes the ob- 
lique groove for the tendon of the extanskCM^ ^^ri^^ssi^ 
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internodii pollicis, and between that and the ulna 
is a groove for the extensor digitomm communis 
and extensor indicis ; between the radius and ulna, 
on the back, passes the extensor minimi digiti, and 
upon the ulna itself is a groove for the extensor 
carpi ulnaris. 

475. The radial artery continues along the 
forearm in the same direction as the brachial, but 
is less in size than the ulnar artery ; a line drawn 
from the middle of elbow to the carpal end of me- 
tacarpal bone of thumb, indicates its exact course ; 
when it has arrived at lower end of radius, it bends 
beneath styloid process, and passing underneath 
the two extensors of the thumb at that part, 
emerges on the back of carpus — ^it then passes 
between metacarpal bone of thumb and forefinger 
and between the two origins of first dorsal inter- 
osseous to palm of hand, crosses over to ulnar side, 
and anastomoses with ulnaris profunda branch of 
ulnar artery, forming deep palmar arch. In the 
forearm it lies successively on tendon of biceps, 
supinator radii brevis, pronator radii teres, flexor 
digitorum sublimis, flexor longus pollicis, and pro- 
nator quadratus ; to its outer side is the supinator 
radii longus and radial nerve, which accompanies 
its middle third only ; to its inner the pronator 
radii teres above, and flexor carpi radialis below. 
In the palm of the hand it is plslced upon the in- 
teroRsei, and is covered by tendons of flexor digi- 
torum sublimis and profundus, median nerve, super- 
Bcial palmar arch, and 'i^aVuxax fascia. 
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476. The branches are, (a) the recurrent radial 
which passes upwards between the supinator longas 
and brachialis anticns, to anastomose with superior 
profunda; (h) muscular branches to muscles of 
forearm ; (c) superficialis volse, which passes down 
beneath a layer of the palmar fascia, but superficial 
to annular ligament, to anastomose with ulnar 
artery and form the superficial palmar arch ; {J) 
anterior and posterior carpal arteries; (e) two 
dorsales pollicis, running along the dorsal edges of 
thumb ; (f) magna pollicis, which divides into two 
branches to anterior margins of thumb ; (g) radialis 
indicis to radial side of index finger ; (h) interossei 
to supply those muscles ; and (i) the perforating, 
which pass through the dorsal interossei muscles 
to join the branches on the back of hand. 

477. This artery may be tied in any part of 
its course down to the wrist without dividing any 
muscle ; the direction is to cut down on the inner 
margin of supinator radii longus ; two venae comi- 
tes accompany it. 

478. The ulnar artery runs from the middle 
of elbow-joint to pisiform bone of carpus, then 
passing superficial to annular ligament forms with 
superficialis volae the superficial palmar arch. 

In the upper half of its courtie it lies first upon 
brachialis anticus, then upon flexor digitorum pro- 
fundus, and is covered by pronator radii teres, 
flexor carpi radialis, pabnaris longus, and flexor 
digitorum sublimis ; in the lower part it first lies 
upon the flexor carpi ulnaria, t.\\«CL m;:^^^^^^^- 1 
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uator quadratus, and is only coyered by fascia 
"which extends across from the flexor carpi ulnaris 
to flexor digitorum profundus, between which two 
tendons it lies ; in the hand it is covered by palmar 
fascia. The ulnar nerve lies on the ulnar side, and 
two vensB comites accompany the artery. 

479. The branches are, (a) the ulnar recurrent, 
anterior, and posterior, to anastomose with anasto- 
motica magna and inferior profunda ; (b) the in- 
terosseous artery, which passes down the inter- 
osseous membrane, lying between flexor longos 
pollicis and flexor digitorum profundus as far as 
pronator quadratus, where it divides into an ante- 
rior and posterior branch ; near its origin the in- 
terosseous gives ofl* the interosseous recurrent and 
a dorsal interosseous, the first passing upwards to 
anastomose with superior profunda, the last passing 
down on membrane to anastomose with dorsal 
terminating branch; its anterior terminating 
branch anastomoses with carpal arteries ; (c) carpal 
branches to the wrist; (d) muscular branches; 
(e) profunda which passes between flexor brevis and 
abductor minimi digiti to form the deep palmar 
arch with radial, (478.) From the superficial 
arch, which is nearer the fingers than the radial, 
are given off" (/) four digital branches, supplying 
the little, ring, and middle fingers, together with 
the ulnar half of the forefinger. 

480. Superficial to the anterior annular liga- 
ment (110) lie, the ulnar artery and nerve, and 
tendon and flexor carpi \v\]iaxY&««si^'S«3as^«an& longos. 
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and the snperficialis volae artery ; piercing it, the 
tendon of the flexor carpi radialis ; beneath are the 
tendons of flexor digitorum sublimis and profundus, 
flexor longus poUicis, and median nerve, and comes 
nervi mediani, and bursal tissue. 

481. The muscles of the hand are divided into 
three sets, those forming the hall of the thumb, 
those of the little finger, and the intermediate 
ones. 

482. The four which form the bail of the 
thumb are, abductor pollicis, arising from tra- 
pezium, scaphoid, and annular ligament, inserted 
into base of first phalanx ; opponens pollicis or 
flexor ossis metarcarpi pollicis, arising from 
trapezium and annular ligament, inserted into 
whole length of metacarpal bone of thumb, one 
surface is covered by preceding muscle, the other 
rests on flexor brevis pollicis; this last consists 
of two portions, the external arises from trapezium 
and annular ligament, the other from trapezoides and 
OS magnum, inserted by two tendons into each side 
of base of first phalanx ; in each of those tendons is 
a sesamoid honey and between the two portions passes 
the tendon of flexor longus pollicis ; abductor pol- 
licis arising from third metacarpal bone, inserted 
into inner side of base of first phalanx of thumb. 

483. The four muscles on inner side of hand 
are, palmaris brevis, consisting of a few fibres, 
superficial to palmar fascia, inserted into skin on 
inner side of hand; abductor minimi digiti, 
arising from pisiform bone and aiMDL>i]lA£ Vks^^^ss^ss^^ 
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inserted into ulnar side of base of first phalanx of 
little finger ; opponens, or flexor ossis metacarpi 
minimi digiti, arising from annular ligament and 
unciform bone, inserted into whole length of meta- 
carpal bone of little finger ; flexor brevis minimi 
digiti arising from annular ligament and unciform 
bone, inserted into base of first phalanx. 

484. The intermediate muscles are, four lumbri- 
cales, which arise from radial side of flexor digi- 
torum profundus, and are inserted into tendon of 
extensor digitorum, and the palmar interossei. 

485. The interossei are divided into three 
palmar and four dorsal : the palmar arise from 
the metacarpal bone of one finger, and are inserted 
into base of first phalanx of same and into extensor 
tendon ; they are, one on the ulnar side of forefinger, 
the others on radial sides of ring and little fingers ; 
the dorsal interossei, four in number, arise by two 
origins from adjoining sides of metacarpal bones, 
and are inserted into extensor tendon ajid first 
phalanx. There are two to the middle finger, one 
on the radial side of forefinger, through which the 
radial artery passes, and one on ulnar side of ring 
finger: these muscles are adductors or abduc- 
tors, the palmar drawing towards the middle or 
longest finger, the dorsal drawing awa^ from 
the same. 

486. The musculo-spiral or radial nerve passes 
in front of the elbow, between brachialis anticus 
And supinator longus, and divides into (a) an an- 

^grior, and (b) a posterior brsucli*, {^] the anterior 
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smaller, after giving off many branches, comes 
into contact with the radial artery at the middle 
of forearm ; lower down it passes beneath supinator 
longus, divides into branches to supply the dorsal 
surfaces of the thumb, forefinger, middle finger, and 
radial half of ring finger ; {h) the posterior pierces 
the supinator brevis, and supplies the deep muscles 
at the back of forearm as far as wrist. 

487. The ulnar nerve passes between the ole- 
cranon and internal condyle ; piercing the flexor 
carpi ulnaris and lying on that muscle, it comes 
into contact with the ulnar artery, at the junction 
of the upper with the middle third ; near the wrist 
it divides into (a) a palmar, and (() a dorsal 
branch : (a) the palmar passes in front of annular 
ligament, gives off a deep branch to deep muscles of 
hand, and supplies both sides of little finger and 
ulnar side of ring finger ; ifi) the dorsal branch 
passes beneath the tendon of flexor carpi ulnaris 
to back of carpus, and finally supplies the back of 
little finger and ulnar side of ring finger. 

488. The Median Tierve lies deep at the elbow 
joint, between the flexor and extensor tendons, 
passes between the two origins of the pronator 
radii teres, and runs down the forearm between 
flexor digitorum sublimis and profundus ; it then 
enters the palm of hand beneath anterior annular 
ligament, and divides into two branches for thumb, 
one for radial side of forefinger, another for ulnar 
side of forefinger and radial side of middle, and a 
third for corresponding sides of middle «ss.^ ^xc^s^ 



250 THE LOWER EXTREMITY: 

fingers ; this nerve gives of!- an interosseooB and 
several muscular branches, the superficial, palmar, 
and the terminating ones. 

489. The nutritious arteries of the bones of 
forearm are irregular in their origin, but always 
run upwards to the elbow-joint ; that of the arm 
passes dotonwards to same joint. 

490. In wounds of these arteries it is especially 
necessary to apply two ligatures (139), as the 
anastomoses are so numerous. 

491. In amputation at the forearm pressure is 
to be applied on the brachial artery ; both the cvr- 
cula/r and fiap operations are practised here ; the 
arteries which generally require ligatures are the 
radial, ulnar, and two interosseous. 



CHAPTER XVIII. 

THE LOWER EXTREMITY — THE HIP AND 

THIGH. 

492. The six direct rotators, outwards of the 
thigh, are — Ist, the pyriformis, extended from 
anterior surface of sacrum to digital fossa; 2nd, 
the gemellus superior, from spine of ischium to 
digital fossa ; 3rd, the obturator intemus, from 
internal surface of obturator foramen and margin 
of bone around, to digital fossa : 4th, the gemellus 
iftferior, from tipper part oi t\j\>«wy«fe5 of isohium 
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to digital fossa ; 5th, the ohtwrator extemus, from 
outer surface of ohturator foramen and margin of 
bone around, to digital fossa; 6th, the quadratus 
femoris, from external border of tuber ischii, to 
lower half of line leading from great trochanter to 
linea aspera, called linea quadrata. 

493. The six muscles which assist in rotation 
outwards, bnt perform other actions also, are — Ist, 
psoas magntiSy from sides of bodies of last dorsal 
and four first lumbar vertebrae, to lesser tro- 
chanter; 2nd, the iliacus intemtis, from iliac 
fossa to lesser trochanter; 3rd, pectineus, from 
linea ilio-pectinea, to line leading from lesser 
trochanter to linea aspera; ^ih, adductor brevis ; 
6th, adductor longus ; 6th, adductor magnus, 

494. The pyrtformis is of a pyriform shape, 
and passes through the great sciatic notch ; the 
ohturator intemus through the lesser sciatic 
notch, with pudic artery ; the ohturator externus 
runs in a groove, between acetabulum and tuber 
ischii ; the great sciatic nerve binds down all the 
direct rotators outwards, except the first. 

495. The six flexors of the thigh are — 1st, the 
psoas magnus; 2nd, the ilia^cus internum; 3rd, 
the pectineus ; 4th, the tensor vagims fimoris, 
from immediately above the anterior superior 
spine of ilium to fascia of thigh, about four or five 
inches down ; 5th, the sartorius ; 6th, the rectus 
femoris, 

496. The six adductors are — Ist, the adductor 
brevis, from body and ramus of pubes to ux^x^'c 
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third oflbea aap«ra; 2nd, adductor hngut, fro 
angle of pubes to middle third of linea aspen 
3rd, adductor raagnas, from deaceuding ramus 
pubes, ramus and tuberosity of ischium, to whc 
length of iatomal margin of lioea aapera, ezten 
ing from insertion of glutens muximos to iabirn 
coudyle ; 4th, gradlia, from lower half of sji 
phjsid and ramas of pubes, to inner side of tul 
roeity of tibia; 6tb, eartorim, from immediate 
beneath anterior superior spinous process of ilin: 
to inner side of tuberositj of tibia; 6th, jn 

497. The six extensors are — Ist, the glute 
vuKcimus, from poBterior fifth of crest of ilin 
and space beneath, from whole of spinous procest 
of sacrum and coccyx, and from the great saci 
sciatic ligament, to the roagh surface below t 
great trochanter, and in the line extendiDg to lin 
aspera ; 2nd, the gluteus mediut, from the spa 
or dorsum of ilium between crttet and saperi 
semicircular line, extending from notch in fro 
to gluteus maiimus behind, and from fascia, 
be inserted into the external and posterior surfo 
of great trochanter ; 3rd, gluteus minimus, fro 
space between the superior and inferior ciirvi 
lines, ta opper and anterior part of great tr 
chanter; 4th, biceps Jleavr cruris, from upp 
part of tuber isohii to head of fibula i 5th, mm 
tendinosus, from same origin to inner side of tab 
nMifj- of tibia; 6th, semi-membranoius, from tub 
i»obii, in iront of the comnuiiv oii^u of the ti 
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preceding, to head of tibia, outer condyle of femur, 
and deep fascia at back of leg. 

498. The three abductors are the glutei muscles. 

499. The rotators inwards are, the anterior 
fibres of the gluteus medius and the tensor vaginae 
fern oris. 

600. The muscle extending from lumbar region 
to thigh is the psoas magnus, which resembles the 
biceps flexor cubiti in flexing, and at the same 
time rotating the limb. 

501. For muscles in conta(;t with capsule, see 
115. The muscles which extend from the pelvis 
to the thiffh are sixteen in number — viz., iliacus 
inter nus, pectineus, tensor vaginae femoris, six 
direct rotators, triceps adductor, semi-membra- 
nosus, three glutei. 

502. The six muscles extending from pelvis to 
leg are, sartorius, gracilis, rectus femoris, biceps 
lexor cruris, semi-tendinosus, semi-membranosus. 

503. The Jour extensors of the leg are — 1st, 
he rectus femoris ; 2nd, the crureus, from ante- 

or and outer surface of femur, commencing below 

iterior inter-trochanteric line, to patella; 3rd, 

istus intemus, from inner side of femur, extend- 

V from anterior inter-trochanteric line along linea 

)era, as far as inner condyle, to be inserted into 

ler side of patella ; 4th, vastus extemus, from 

er side of femur and outer margin, of ]inea 

3ra, as high as base of great trochanter, to the 

T side of patella. 

34. The eight fiexors <f the leg are — Ist^ 
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biceps Jiexor cruris ; 2Dd, semi-tendinotus ; 3rd| 
semi-membranostts ; iih, gracilis; 5itk, sarUtrius ; 
6tb, gastrocnemius, from two condyles of femur 
to ridge on posterior sar£Eu:e of os calcis; 7th, 
plantaris, from oater condyle, passes between 
ga8trocnemiuB and solens to inner side of insertion 
of preceding ; 8th, popliteus, from a depression on 
condyle beneath external lateral ligament of knee- 
joint, to the triangular surface above the oblique 
line on tibia. 

505. The muscles attached to femur are twenty- 
three in number — viz., gluteus minimus to great 
trochanter or summit ; gluteus medius to posterior 
part of same process ; gluteus maximus to rough 
surface behind and below same process ; five of the 
direct rotators to digital fossa ; quadratusjhmoris 
to linea quadrata ; psoas and iliacus to lesser 
trochanter; pectineus to line beneath it; vastus 
internus, crureus, and vastus extemus, round the 
shaft from internal brim to external brim of linea 
aspera ; addu-ctor brevis to upper third of inner 
margin of linea aspera ; adductor longus to middle 
third, and adductor magnus to whole length of same 
line; biceps, from lower half of outer marg^ of same 
line; semi-membranosus to outer condyle; ^a#- 
trocnemius, plantaris, and popliteus, from outer 
condyle. 

506. The muscles attached to pelvis are 
seventy -three in number — viz., from the margin, 
two obliqui externi, two obliqui intemi, two trana- 

versdea abdominis, two Y&tiaaiml dorsi, two qoad- 
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rati lamborum, two gemelli superiores and two 
inferiores; six hamstring muscles, two quadrati 
femoris, six adductors, two transversales perinsei, 
two erectores penis, and two compressores urethrse; 
two graciles, two pectinei, two psosB parvi, two 
recti femoris, two sartorii, two tensores vaginse 
femoris, two recti abdominis, two pyramidales, one 
sphincter ani, two coccygei ; from the surfaces, two 
iliaci interni, two levatores ani, two obturatores in- 
terni, two glutei maximi, two medii, and two 
minimi ; two obturatores externi, two pyriformes, 
two sacro-iumbales, and two longissimi dorsi. For 
parts passing beneath Poupart's ligament, see 290; 
for saphenic opening, 291. 

507. femoral artery extends from Poupart's 
ligament to lower third of femur, where it perfo- 
rates the abductor magnus to enter the popliteal 
space ; a line drawn from midway between S3'm- 
physis pubis and anterior superior spine of ilium 
to inner edge ofpatella^ whilst the limb is straight, ' 
or to inner head of tibia, when the limb is bent, 
indicates its course; it lies successively on the 
psoas magnus, pectineus, adductor brevis, from 
Yhich it is separated by branches of profunda 
rtery, adductor longus, and adductor magnus ; it 
as to its inner side above, the femoral vein ; in 
le middle third it has the saphenic nerve to its 
tter side, and the vein behind ; in the tipper half 
its course it has in front fascia cribriformia 
)1) ; in the middle it lies in a sheath formed by 
)roloDgation from vastus intemus to adductor 
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longus, and has in front the sartorias mnsole ; in 
the upper third of the thigh it is found lying in a 
triangular space formed ahove by Poupart's ligfa- 
ment, on the outer side by sartorius muscle, and 
on inner by upper border of adductor longus 
muscle ; from the middle of Poupart's ligament 
to the apex of this space runs the artery. 

608. The branches are — (a) superficial epi- 
gastric, which pierces the cribriform fascia, passes 
over Poupart's ligament towards umbilicus, to 
anastomose with internal mammary and epigastric ; 
this artery is always divided in the operation for 
hernia ; (h) superficial pudics, two or more in 
number, piercing cribriform fascia, and going to 
integaments of penis and scrotum ; (c) superficial 
circuw/lexa ilii, piercing cribriform fascia, passes 
up towards crest of i)ium, supplying fascia and in- 
teguments ; (d) profunda femoris, a large artery 
given off two inches below Poupart's ligament, 
which passes downwards and backwards till it 
arrives at the space between adductor longus ir 
front and adductor brevis behind, where it divide 
into its terminal branches, to anastomose with poj 
liteal ; it gives off the external circumflex, whit 
divides into ascending branches to supply tl 
gluteal muscles and anastomose with gluteal a' 
circumilexa ilii arteries, circular to anastomi 
round the bone between quadratus femoris f 
adductor magnus with internal circumflex, desce 
ing branches towards the knee-joint ; the inter 
'nrcumflex, which paBses deei^ly backwards betv 
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pectineus and psoas inasole, sends a branch to hip- 
joint, divides into numerous others for the supply 
of the muscles, and anastomoses with obturator, 
sciatic, external circumflex, and perforating arteries ; 
the other branches of the profunda are the three 
perforating arteries ; the first passes above ad- 
ductor brevis, the second passes through it, and 
the third passes beneath it ; they all perforate the 
adductor magnus, and anastomose with sciatic, 
gluteal, obturator, and circumflex arteries above, 
and arteries of knee-joint below; ie) muscular 
branches ; (f) anastomotica magna, runs in tlie 
original course of artery with saphenie nerve to 
knee-joint, where it anastomoses with internal 
articular branch of popliteal. 

509. The arteries which supply the hip-joint 
are the internal circumflex and obturator. 

510. Amputation at the hip-joint is thus per- 
formed : — The surgeon, standing on the outside of 
the limb, passes a long sharp-pointed knife opposite 

he apex of the great trochanter, carries it round 

hat process, and brings out the point a little 

elow the tuberosity of the ischium ; by cutting 

)wnwards close to the bone, he completes the 

>sterior flap; then introducing the knife below 

a neck of femur, he brings it out at the upper 

^le of the wound, and by carrying it down- 

rds along the femur, completes the internal 

; he then divides the capsular and teres liga- 

ts. 

his is the position for the left \^^\sss&l ^C^^ 
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BUT^eoD mnat stand againHt Uie patient'B hoi 
operate on the right limb. 

M. LiBfraiici is fbe inventor of thia open 
nhich IB performed eipeditioustj, and eoablei 
eorgeon to lis several atterisB before making 
inUrnal flap. Mr. Liaton prefers anterior 
posterior flaps : he passes a knife homon 
makes l^e anterior flap first, remorea tlie he 
the boDS from acetabtUiun, and then oompletc 
posterior fiap. In tliese oparatioDS an aen 
mnat compress the femoral arteiy immedi 
below Poapart'a ligament ; the arteriea to b« 
will be the femoral, obturator, Eoiatic, glnbed 
cumflex, and perforating. 

611. In drcular amputaUon at tiie midc 
the thigh, the parts cut through wonld be 
fascia, rectus, TBstas extemus, hamstring nan 
great sciatdc nerve, perforating arteries, add 
longns and magnns mosdes, profnnda srtei 
moral artery and vein, saphenio nerves and ' 
VBstoB interDOB, and sartorins mDsdes. 

612. In the^j) operation of the thi^ 
terior and posterior flaps should be made 
performed high np, lateral Jlttpt when low i 
and the eitemal ehoald be made first. 

613. Thepqp^ifeoZ wpaee, situated at the 
of the knee-joint, is of a diamond shape ; 
bounded su^effi^ally and poaleriorlg bj tlie 
and fascia, anteriorly \>j the posterior p 
lower aitremity of lemnr, by posterior ligi 

of Aneo-joint, by poeteiun ^ut of luwl q£ 



THE HIP AND THIGH. 259 

and by popliteus muscle ; laterally and internal^ 
above, by semi-tendinosus and semi-membranosus 
muscle ; laterally/ and below, by inner origin of 
gastrocnemius ; laterally and above, on the €a> 
te?*nal side, by biceps ; and laterally and below, 
by outer origin of gastrocnemius and plantaris. 
Its contents are — cellular tissue, popliteal glands, 
internal and external popliteal nerves, femoral 
vein, and femoral artery and branches. In dis- 
secting this region, the nerve is found most super' 
ficial and external above, most superficial and 
internal below ; the vein next in order, and 
close to the bone, and internal to the vein, the 
popliteal artery. 

514. Tho popliteal artery extends from the 

passage of the femoral, through the adductor 

magnus, to the lower border of the popliteus 

muscle, where it divides into the anterior and 

posterior tibial; its branches are superior and 

inferior articulwr arteries on the inner side, 

superior and inferior articular arteries on the 

outer side, azygos, and sural. The four articular 

branches anastomose round the joint with each 

other, with the pro^nda branches of femoral, 

and with recurrent branches of tibial ; the external 

Dasses beneath the tendon of the biceps, the internal 

)eneath the adductor magnus, the azygos pierces 

he posterior ligament and supplies the synovial 

lembrane; the sural are several muscular 

anches to gastrocnemius, plantaris, popliteus, 

d soleoB muscles. 
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515. Aneurism is frequent at this part from 
the constant motion of the joint, and occurs gene* 
rally in dragoons, postboys, and persons who ride 
much ; it may be distinguished from enlargement 
of glands by its pulsation, its softness, its diminU' 
tion on pressure, its having the " hruit de saufflet,*' 
by the nature of the pain, and by the cedematous 
state of the leg (142.) 

516. In this disease it was formerly the custom 
to tie the femoral artery in the popliteal space or 
in the tendinous canal before it passes through 
the adductor magnus ; but the ligature is now 
always applied in the upper third, and the reasons 
are — Ist, that the anastomosis is sufficient to supply 
the leg with blood; 2nd, that the operation is 
more easily performed above the sartorius ; and 
3rd, that there is less danger of finding the coats 
diseased. 

517. There are three methods of applying a 
ligature to the iliacs — 1st, Abemethy's, in which 
the incision is made from half an inch to the out- 
side of the external ring upwards in the direction 
of the artery; a ligature is then applied from 
within outwards : in this method the artery is 
easily reached; the peritoneum is to be pushed 
upwards and to the inside. 2nd, Sir Astley 
Couper*s method is to make an incision in the 
direction of the fibres of the external oblique ; the 
finger is then to be passed below the cord, when 
the artery can be felt and tied. In the latter 

method the peritoneum &MV>^^^&^^ uotao much 
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in the way, but the former operation is best where 
the ligature is to be applied high up. 3rd. The 
operation above the 'posterior part of crest of 
ilium, which is difficult to perform, is well adapted 
where the common iliac requires a ligature. 

518. The anastomoses when a ligature has been 
applied to the abdominal aorta or common iliac, 
are those between the internal mammary and epi- 
gastric ; between lumbar branches and ilio-lumbar 
and circumflexa ilii ; between branches of superior 
and inferior mesenteric, and pelvic branches of 
internal iliac ; between spinal arteries and sciatic 
and gluteal; between external epigastric, circum- 
flexa femoris, and arteries on abdominal and lumbar 
muscles ; when a ligature is applied to the external 
iliac, the anastomoses are by the ilio-lumbar and 
circumflexa ilii, by epigastrics and internal mam- 
mary ; by external pudics with internal pudics ; 
by obturator and sciatic with gluteal, profunda, 
and circumflex ; when the ligature is fixed below 
the point where the profunda is given off, by 
branches of that artery with popliteal. 



CHAPTER XIX. 

THE LOWEB EXTBEMITY — THE LEG AND FOOT. 

519. The muscles of the leg, twelve in number^ ^^ 
are arranged in sets of three ; thus, in front and ^^T 
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between the tibia and fibula, are — 1st. Tke tibialis 
anticut, extending firom npper two-thirds of tibia, 
head of fibula, intennnscolar septum, and fascia, to 
inner caneifi>rm bone and metata r sal bone of great 
toe. 2nd. Mxtemor digitorwm langus, firom upper 
two-thirds of fibula, intermuscular septum, fucia, 
and firom head of tibia to last phalanges of toes, 
uniting with extensor brevis and interossei muscles. 
3rd. Extensor longus pollicis, firom middle third 
of fibula to last pludanx of great toe. 

520. The three muscles upon the fibula are 
— 1st. Peroneus langus, firom upper third to inner 
cuneiform bone and metatarsal bone of great toe, 
after passing behind external malleolus and along 
grove in cuboid, 2nd, Peroneus brevis, firom 
middle third to metatarsal extremity of fifth meta- 
tarsal bone. 3rd. Peroneus tertius, firom lower 
third of fibula to side of fifth metatarsal bone. 

521. The three superficial muscles at the back 
of leg are — gastrocnemius plantaris and soleus 
by two orig^ins firom upper third of fibula and 
posterior surface of tibia, below oblique line. 

522. The three deep-seated muscles which are 
separated fi*om the superficial, by the deep fosda 
sent down firom the semi-membranosus mnsde, are 
— Ist, ihe flexor digitorum longus perforans, firom 
posterior surface of tibia below oblique line, to the 
third phalanges of four outer toes ; 2nd, Jleror 
longus pollicis, fi*om lower two-thirds of fibula 

below tiolexis, and firom intermuscular septnin, to 
ias^ phalanx of great loe\^i^, tibiojw poMcust 
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from posterior surface of tibia below oblique line, 
from posterior surface of fibula, and from interos- 
seous ligament for two-thirds of its way down, to 
under surface of all the bones of tarsus except the 
astragaltis, 

523. The ybtw extensors of the foot are, tibialis 
anticus, extensor digitorum communis, extensor 
longus poUicis, peroneus tertius. 

524. The foti/r superficial flexors of the foot 
are — gastrocnemius, soleus, plantaris, peroneus 
longus. 

525. The four deep-seated flexors are, the 
flexor longus digitorum, flexor longus poUicis, 
peroneus brevis, and tibialis posticus. 

(The functions of these muscles are reversed by 
some anatomists, though it is difficult to understand 
upon what grounds.) 

526. The muscles attached to the tibia arc 
nine in number — viz., sartorius, semi-tendinosus, 
gracilis, to inner side of head of tibia ; extensor 
longus digitorum, to head ; tibialis anticus, to 
anterior and upper two-thirds of external surface ; 
popliteus, to triangular space at back ; flexor longus 
digitorum, below oblique line at back; soleus, 
from oblique line ; tibialis posticus, from surface 
of bone adjoining interosseous ligament. 

527. The muscles attached to the fibula are 
also nine in number — viz., biceps, to head ; extensor 
longus digitorum, to upper two-thirds of anterior 
surface ; peroneus lojigus, to upper third of 
Bur£eu!e ; peroneus brevis, to middle third of 
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surface ; perofieus tertiug, to anterior and lower 
third ; extensor longus pollicis, to middle third of 
anterior surface ; soletis^ to upper third of posterior 
surface of fibula ; flexor longus poUicis, to lower 
two-thirds of posterior surface; tibialis postictu^ 
to posterior surface adjoining interosseous lig» 
ment. 

628. The parts passing behind the internal 
ankle are, tibialis posticus, close to internal 
malleolus; flexor longus digitorum, next in suc- 
cession, and in the same groove with the preceding ; 
a few lines external lies the posterior tibial artery, 
with a vein on each side ; a quarter of an inch to 
the outer side of this is the posterior tibial nerve ; 
and most external of all, in a groove at the poste- 
rior part of astragalus, is the tendon oi flexor 
longus poinds. 

The parts passing behind the external malleolus 
are, the peroneus longus and brevis muscle, and the 
posterior peroneal vessels. 

529. The parts passing in front of the ankle 
joint are, the tibialis anticus, extensor longus 
digitorum, extensor longus pollicis, peroneus 
tertius muscles ; anterior tibial artery and nerve ; 
saphenic nerve and vein. 

Passing down to the foot behind the joint, be- 
sides those parts mentioned as passing behind the 
malleoli, are the tendons of gastrocnemius, soleus, 
and plantaris. 
^ 630. The anterior tibial artery, immediately 
W^er the bifurcation oC ihei^^V\\^,'^dsaea forwards 
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through the interosseous spaoei between the two 
origins of tibialis posticus to anterior surface ot 
interosseous ligament : if a line be drawn from 
the head of fibula to the junction of inner with 
outer two-thirds of space between internal and 
external malleolus in front, it will give the exact 
course of this artery ; in the upper part it lies be- 
tween tibialis anticus and extensor digitorum 
longus ; lower down, between tibialis anticus and 
extensor longus poUicis ; and just above the ankle- 
joint, the extensor longus poUicis tendon crosses it ; 
below which point it lies between extensor longpis 
poUicis and extensor longus digitorum ; it has 
venae comites accompanying it, and to its outer side 
lies the anterior tibial nerve, which last becomes 
superficial in the lower part of the leg; on the 
foot it passes between the extensor tendon of the 
great toe and the extensors of the other toes, as far 
as the space between the first and second meta- 
tarsal bones, where it divides into its terminating 
arteries. 

531. The branches are — (a) the recurrent, which 
passes upwards and anastomoses with articular; 
(b) muscular; (c) malleolar, to the internal and 
external ankle; (d) tarsal; (e) metatarsal; if) 
dorsalis pollicis, which divides and supplies the 
adjacent sides of the great and the second toes ; (g) 
communicans, to anastomose, through interosseous 
space, with terminating branch of external 
plantar. 

532. The posterior tibial artery, lat^o.^ ^^KaL*"ia» 
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preceding, extends from border of popliteos muBcle 
to inner malleolas, lying obliquely from the middle 
of leg to middle of space between heel and inner 
ankle ; it is accompanied by two veins and by the 
posterior tibial nerve, which lies to its inner side 
above, but after soon crossing it, lies to its outer 
side as iax down as the foot ; it is placed first on 
tibialis posticus, then upon flexor longus digitorum, 
and afterwards upon fat and cellular tissue, which 
alone separate it from the bone. For relative situa- 
tion behind the inner ankle (see 528) : superficial to 
the artery are gastro<;nemius, soleus, and plantaris 
muscles, and deep fascia. 

533. To tie the posterior tibial at the upper 
part, an incision may be made along the inner 
edge of the tibia four or five inches in length; 
then by dividing the origin of soleus and the 
deep fascia, it may be found without much 
difficulty. Another plan is, to cut through the 
gastrocnemius and soleus in the course of the 
artery. 

534. The branches are — (a) peroneal, which 
descends between fibula and flexor longus pollicis, 
first lying on tibialis posticus and then upon fibula 
itself; at the lower third of leg, it divides into 
anterior and posterior peroneal ; the anterior, after 
piercing the interosseous ligament, runs down 
beneath the peroneus tertius to the instep and 
external malleolus ; the posterior runs down behind 
the external malleolus, and anastomoses with pre- 

ceding and with posterior tibial ; (6) arteria natritia 
tibise; (c) mnscalar braxLcliQa. 
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A ligature may be applied behind the internal 
malleolus, by making a semilunar incision through 
the skin, fascia, and aponeurosis, mther nearer to 
the ankle than the heel, and then passing a needle 
from without inwards. 

FOOT. 

535. The plantar fascia, an extremely dense 
aponeurosis, is attached posteriorly to tubercle of 
OS calcis ; anteriorly it divides into ^Aree portions, 
of which the inner and outer soon terminate, by 
being lost on the great toe, and by being firmly 
attached to fifth metatarsal bone; the middle 
portion divides into^ve processes to the five toes, 
to be attached to the sides and the sheaths of the 
tendons ; transverse fibres are seen strengthening 
it ; its use is to keep the arch of the foot, to sustain 
the muscles and vessels, to preserve them from 
injury, to give origin to them, and to give elasticity 
in the foot. 

536. The muscles are arranged in four layers, 
and are as follows : — 

Fi/rst layer — Flexor digitorum hrevis perfora^ 
tuSf arising from tuberosity of os calcis, fascia, and 
intermuscular septa, inserted into sides of second 
phalanges of four outer toes; abductor pollicisy 
from inner side of tuberosity of os calcis, from 
internal annular ligament, from intermuscular septa, 
and from fascia, to inner side of base of first 
phalanx of great toe ; abductor minimi digiti^ 
from outer side of same bone, from external annulai 
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ligament, from septa, and from plantar fascia, to 
base of first phalanx of fifth toe. Between this 
layer and the next are seen the plantar vessels and 
the deep plantar fascia^ binding them down. 

537. Second layer — 1. Muscultis accessorius, 
or massa camea, from under surface of os calcis to 
side of tendon of flexor digitorum longus ; 2. ten' 
dons of Jlexor digitorum longus and pollids ; 3. 
lumbricales, four in number, arising from the inner 
side of the tendons of the flexor longus digitorum, 
to the extensor tendons and base of first phalanges. 

538. Third layer — 1. Flexor hrevis pollids, 
from OS calcis, cuboid, and external cuneiform bone, 
to sides of base at first phalanx, by two tendons ; 

2. adductor pollids, from cuboid bone, from middle 
and external cuneiform bone, and from third and 
fourth metatarsal bones, to base of first phalanx ; 

3. flexor hrevis minimi digiti, from fifth meta- 
tarsal bone, and from sheath of the peroneus longus, 
to base of first phalanx of fifth toe. 

539. JFourth layer — 1. Transversalis pedis, 
from heads of metatarsal bones of four outer toes, 
to base of first phalanx of great toe ; 2. interossd ; 
these muscles are very similar to those in the hand 
in their appearance, number, and use ; there are 
three plantar, which arise from tibial side of three 
outer metatarsal bones, to base of first phalanges 
of same toes, and extensor tendons ; they all draw 
to the second toe ; 3. the tendon of the peroneus 
lonffus running across the foot in a groove in 

jQuhoid bone, and the tendon oi tibiaW* posticus. 
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540. The plantar arteries commence at the 
bifurcation of the posterior tibial, between the 
origins of the abductor pollicis. The internal 
runs along the inner border of the foot between 
the abductor pollicis and flexor brevis digitorum 
supplying these muscles, the inner border of the 
foot, great toe, and inner half of second ; the ex^ 
temal plantar f much larger than the preceding, 
passes from the bifurcation to the base of fifth 
metatarsal bone, lying between the first and second 
layer of muscles ; it then turns towards the inner 
side of the foot, and runs between the second and 
third layer to the first metatarsal space, where it 
anastomoses with the communicating branch of the 
anterior tibial ; it gives off (a) muscular branches, 
(h) four digital ones to the three outer toes, and 
outer side of the second, (c) perforating, which, 
at each bifurcation of the toes, anastomose with 
interosseous from anterior tibial; (d) posterior perfo' 
rating branches, which pass between the two origins 
of dorsal interossei to anastomose with metatarsal. 

541. Posterior tibial nerve divides into in^ 
temal and external plantar, of which the internal 
is the larger. This last nerve accompanies the 
internal plantar artery, and divides into branches 
to supply the three inner toes, and one side of the 
fourth ; the external plantar accompanies the 
external plantar artery, gives muscular branches 
to the sole of foot, to the outer border, to the little 
toe, and one-half of the next. 

542. Peroneal nerve, one of the divisions of tisA 
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popliteal, descends by the side of the tendon of 
biceps, winds round the neck of the fibula, pierces 
the peroneus longus, and divides into (a) anterior 
tibial, (b) masculo-cutaneous ; (a) anterior tibial 
passes beneath the extensor digitorum, to reach 
the anterior tibial artery, on the outer side of 
which it courses down the leg, afterwards getting 
to the front ; near the ankle it passes to the outer 
side of artery again, then under annular ligament 
to dorsum of foot, which it supplies, sending 
branches to the adjoining sides of great and second 
toe; (b) musculo-cutaneous passes between pero- 
neus longus and extensor digitorum communis to 
lower third, where it pierces the fascia, and divides 
into two cutaneous branches, which pass in front 
of the joint, supplying the integuments of the foot 
and toes. 

The external saphena nerve is formed by a 
branch called communicans tibise, given off from 
posterior tibial, joining a branch from peroneal, frt)m 
which union the external saphenic nerve passes 
superficially behind external ankle on to dorsum of 
foot, which it supplies. 

543. The extensor digitorum brevis muscle, 
placed on the dorsum of foot, extends from os 
calcis to extensor tendons of second, third, and 
fourth toes, and to base of first phalanx of 
great toe. 

544. The dorsal interossei arise by two origins 
from adjacent metatarsal bones, and are inserted 

into aideB of base of &ra>l ^Vk&WiiL^ the seoond. 
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or the longest toe, has one on each side, and there 
is one on outer side of third, and on outer side 
of fourth toe; these muscles all draw away from 
the longest toe, exactly the same as in the hand. 

545. In amputating the leg, the posterior 
or larger flap must he made first; the arteries 
requiring ligatures are, anterior and posterior 
tihial and peroneal. 

546. The muscles attached to os calois are, 
gastrocnemius, plantaris, soleus, extensor digitorum, 
brevis, flexor digitorum brevis, abductor pollicis, 
abductor minimi digiti, musculus accessorius, and 
flexor brevis poUicis. 

547. The muscles attached to internal cuneiform 
bone are, tibialis anticus, peroneus longus, and 
tibialis posticus. 

548. Those attached to fifbh metatarsal bone are, 
peroneus brevis, and tertius, dorsal and plantar 
interossei, and transversalis pedis. 

549. Rupture of the tendo Achillis, or the 
combined tendon of gastrocnemius, soleus, and 
plantaris, sometimes occurs ; the accident happens 
suddenly, is attended with a loud snapping noise, 
and is known by the tumour felt on the calf, by 
the depression, and by the loss of power of exten- 
sion of the foot. 

Treatment, — A slipper with an elastic strap 
attached to the heel and fastened round the calf, 
keeping the leg flexed, and thus tending to approxi- 
mate the ruptured tendon. 

550. The/btfr eigtensors of the toea a£«^«i5si$c!&<^^ 
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longus pollicis, extensor longus digitomm, extensor 
brevis digitorum, and interossei. 

The four flexors are, flexor brevis digitomm, 
flexor longus pollicis, flexor brevis pollicis, and 
musculds accessorius. 




CHAPTER XX. 

OK THE EYE. 

Fob bones of orbit, see 40, For appendages, 
160. 

651. The glohe is formed by segments of two 
difiereut sized spheres, of which the posterior is 
largest, and constitutes four-fifbhs ; the axis of the 
glohe of one side corresponds to that of the other, 
but not to that of the orbit, hence the optic nerve 
enters the globe to the inner side of axis of eye. 
The membranes or tunics are, the conjunctiva, the 
cornea, the sclerotic, tunica albuginea, the choroid, 
the retina, the iris, the hyaloid, the capsules of the 
crystalline lens, and of the aqueous humours. The 
humours are, the vitreous, the aqueous, and the 
crystalline lens. 

552. The conjunctiva is a mucous membrane, 
and is continuous at the puncta lachrymalia with 
the mucous membrane of the nose and nasal ducts ; 
it is continuous at the margin of eyelids with skin, 

d is reflected over the anterior third of globe, 

rering cornea and lining eyelids ; at its upper 

outer part, opeu tVve ^wsXa o£ W&hrymal gland. 
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553. The sclerotic is a fibrous membrane 
derived from the dura mater, which covers the 
optic nerve (388) ; it is thickest posteriorly, and 
is strengthened anteriorly by the expansion of 
the tendons of recti muscles, called tunica albu' 
ginea, which is interposed between it and the 
conjunctiva. 

554. The cornea, which occupies the anterior 
fifth of the globe, is arranged in laminsB, and 
is connected to the anterior border of sclerotic 
very firmly. 

555. The choroid is vascular, and consists of 
two layers ; the outer, composed of veins arranged 
in arches, which are called vencB vorticosa, is 
connected to the ciliary ligament. The inner, 
composed of ramifications of the short ciliary 
arteries, is called tunica Ituyschiana ; the villous 
appearance on the inner surface is called tapetum, 
and appears to secrete the pigmentum nigrum ; 
between the sclerotic and the choroid run the 
long ciliary arteries and the ciliary nerves ; this 
membrane is pierced by the optic nerve. 

556. The retina consists of three layers : 1. 
The internal or fibrous layer is continuous with 
the optic nerve (the fibrillsB of which here lose 
their white substance of Schwann), and has also 
numerous ganglionic cells and nuclei developed 
in it. 2. The middle or granula/r layer consists 
of oval bodies collected into two sets, between which 
is granular material. 3. The outer layer, or 
Jajcoh*s membrane, consists of a^^\)&k<d:t ^rcnxs.^- ^ 



■^ 
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ment of particles to which the names of rods and 
hulhs have been given ; these rods are continaons 
with some fibres which pierce the whole depth of 
the retina (fibres of Miiller). 

In the axis of the eyeball is the yellow spot 
(mcLcula lutea). The entrance of the optic nerve 
is about Y^ of an inch to the inner side of the 
axis. 

557. The hyaloid membrane surrounds the 
vitreous humour, and is continuous anteriorly with 
the membrane of the lens. 

558. The ciliary ligameTit, about a line and a 
half in breadth, is attached to the inner surface 
of the sclerotica, at its junction with the cornea ; 
posteriorly it is connected with the choroid, ante' 
riorly with the lens ; on its outer side is a small 
canal called ciliary canal, 

559. The ciliary processes are from sixty to 
eighty triangular processes, apparently /b^ of the 
choroid ; one side of them is opposed to the iris-— 
the posterior to the lens and vitreous humour, 
the internal is free. The aggregate of these 
processes is called corpus ciliare. 

560. The iris is the vascular curtain which sepa- 
rates the anterior and posterior chambers, and 
is composed of involuntary muscular fibres, 
radiating and circular ; the posterior surface is 
covered with dark pigment, called uvea; the 

long And short ciliary arteries and ciliary nervef 
(653) terminate in it ; the veins either accompan; 
the arteries, or tenn\i\a\ft va V)ti^ tJwuB vorticose 
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which empty themselves into the ophthalmic. 
The pigment is wanting in albinos. 

561. The memhrana pupillaris is a vascular 
membrane which closes the pupil or central opening 
in the iris in the foetus, but which becomes obli- 
terated shortly before birth. 

562. In front of the iris, and behind the lens, 
is the anterior chamber, lined by a membrane 
which is continuous with that lining the posterior 
chamber, placed between the iris and lens. 

563. The crystalline lens is a bi-convez body ; 
its posterior surface, which is most convex, is era- 
bedded in the vitreous humour ; its anterior looks 
towards the posterior chamber ; it is enclosed in a 
capsule, which at the margin unites with the 
hyaloid, and leaves a canal extending all round the 
lens, called canM of Petit ; between the lens and 
its membrane is a small quantity of fluid called 
" liqtwr Morgagni" The structure is compli- 
cated, consisting of fibres arranged round three 
axes running in different directions. 

564. The vitreous hwmowr occupies the posterior 
two-thirds of the globe of the eye, and lies in cells 
formed by processes of hyaloid membrane sent in- 
wards, but which communicate together; at the 
anterior part is a depression extending round 
the lens, and lodging the ciliary processes called 
** zonula of Zinn" 

For arteries of eye, see 607. 

565. The rays of light which pass from an^ 
point on the convex cornea ax^ x^ix^Ai\ft^ \h^'«s5»» 

m 9. 
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the perpendicular apon the iris; the portions of 
them which fall on that muscalar body are re- 
flected ; those in the centre traverse the pupil, and 
arriving at the convex lens are again refracted 
towards the perpendicular ; passing from the pos- 
terior convex surface into a less dense medium, 
they are refracted /rom the perpendicular, and fall 
upon the retina in one single point; it will be 
seen that those rays which come from the superior 
part of an object impinge on the lower part of 
retina, those from the lower on the upper part; 
but as the vision is in the direction of the ray, the 
object is beheld in its proper position and place. 

The adjtLstment or accommodation of the eye 
is thus explained : — The lens, which is very elastic, 
is kept in a state of tension by its suspensory liga- 
ment ; if the ciliary muscle contracts it will relax 
that ligament, and thus diminish its tension on the 
lens. The lens therefore becomes more convex, 
returning to its former shape when the ciliary 
muscle ceases to contract, and allows the choroid 
to return to its ordinary place. 

566. Myopiat or short-sightedness, depends 
upon the too great convexity of the cornea or lens 
refracting the rays of light too much, and thus 
bringing them to a focus before they reach the retina. 

667. Treshyopia arises from the convexity of 
the lens and cornea not being sufficient to bring 
the rays to. a focus till a^r they have passed the 
retina. 

568. 8trahiamu8^ ox ac^m^cox^, \«^\!l^ u^n 
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the too powerful or spasmodic action of one of the 
recti muscles, from paralysis of some, of them, or 
cuntraction of their tendons. 

The operation for its cure consists in dividing 
the tendon of the raosde, which, from its too power- 
ful action, draws the eye from its axis of vision. 

569. To detect foreign bodies in the conjunc- 
tiva, the upper eyelid must be everted by placing 
a probe upon its outside, and by taking hold of the 
eyelid with the other hand, and drawing it over 
the probe. The lower lid may be everted in a 
similar way ; if this does not succeed, the eye must 
be syringed, and the object leH, till detached by 
ulceration. In trifling cases, the mere placing of 
the upper lid over the lower is sufficient to remove 
the substance. 

570. Acute ophthalmia is known by the redness 
and turgid state of the membrane, by pain, into- 
lerance of light, sensation of something gritty, 
diminution of the tears when the inflammation is 
very high, and sympathetic fever j sometimes lymph 
or serum is effused beneath the conjunctiva as far 
as the edge of the cornea, which thus appears de- 
pressed, constituting chemosis. 

The causes are — cold, foreign bodies in the eye, 
extension of the inflammation from other parts, or 
specific causes, as rubeola. 

The treatment consists in bleeding, generally 
and locally, blisters, purgatives, diaphoretics, espe- 
cially antimonials, lotions of lead, zinc, or alum, 
poultices, and occasional doses of caloro^V* 
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Chronic ophthalmia differs from the preceding 
principally in degree. 

571.. Sclerotitis is distinguished from the pre- 
ceding by \he pink colour of the redness; by its 
commencing round the cornea, that of conjunc- 
tivitis commencing at the circumference of the 
eye ; by the vessels running in straight lines in 
sclerotitis, and by the bright scarlet redness of the 
latter. 

572. Purulent ophthalmia commences in the 
membrane lining the lids, but soon extends to 
globe of eye ; there is swelling , great vascularity, 
discharge of thick yellow pus; the conjunctiva 
has a villous appearance; there is considerable 
chemosis, and all the other symptoms of con- 
junctivitis. 

The acute stage of this complaint passes quickly, 
and it has a great tendency to terminate in opacity, 
sloughing, or ulceration of the cornea. 

The three kinds are, that in new- bom children, 
from vaginal discharges; that in adults, from 
gonorrhoea ; and the idiopathic. 

Treatment, — The antiphlogistic plan must not 

be carried beyond the acute stage; after which 

period, counter-irritants, nitrate of silver in* 

jections, or ointment, and tonic remedies, are most 

beneficial. 

^^ 573. Strumous ophthalmia is characterized by 

^^reat intolerance of light ; by frequent sneezing 

^^n eirpoHure to light, by spasTnodic contraction of 

Wtbe orbicularis ; by tHae injlamed state of the eye 
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not being sufficiently severe to account for the 
droad of light and the pain ; and by its occurring 
in a scrofulous individual. 

Treatment — Mild local depletion may be ne- 
cessary in the first instance, but more depends on 
the attention to the general health, on tonic and 
sedative injections, as the vinum opii, on blisters, 
tonic medicines, nitrate of silver ointment, or lotion, 
generous diet, occasional mercurial purgatives, and 
sea air and bathing. 

674. Opacities of the cornea are, 1st, nebula, 
wbich are caused by thickening, or deposit of 
lymph beneath conjunctiva ; 2nd, albugo, depend- 
ing upon deposits of lymph between the layers of 
cornea ; 3rd, leucoma, the cicatrices from ulcera- 
tion; 4th, onyx, a deposit of purulent matter or 
lymph in the form of the white of the nail, between 
the layers of the cornea, at its margin. 

576. Ulceration of cornea begins with a small 
pustule, which bursts and leaves an excavation of 
an ash colour and irregular edges; applications 
of nitrate of silver are well adapted to all these 
forms of opacity or disease; but inflammatory 
remedies may be necessary in the last kind. 

676. Iritis arises from syphilis, from cold, from 
constitutional causes, as rheumatism, scrofula, or 
cachexia. 

There is pain, sometimes very great, but som'e- 
times very trifling ; discoloration and muddy state 
of the iris ; intolerance of light, irregularity and 
inaction of pupil, sometimes vascularity^ qC ^J»Sk 
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sclerotic, and a zone round the cornea ; dieturhcMtee 
of the secretions, fever, and a hard, quick pulse. 
That which arises from syphilis is known by its 
follofoinff or accompcmying that complaint ; by its 
becoming worse towaj^s night, by the redd^h- 
brown discolorations of the inner circle of Ihe 
iris, and the early irregularity of the pupil ; Jby 
the deposit of lymph in nodules. There is a In- 
finite zone of sclerotic redness. In rheuma;^ 
iritis there is less tendency to the deposit of lymph 
on the iris or anterior chamber, but the adhesion 
is more general, and the pink sclerotic zone is not 
so well marked. 

Treatment, — Local bleeding, and the cidmimS'' 
tration of mercury in the form of hyd. cum cret& 
combined with hyoscyamus, to cause absorption, or 
prevent efFusion of lymph, and applications of bel- 
ladonna to prevent contraction of iris to capsule of 
lens. 

577. Amaurosis is a loss or impairment of 
vision from some change of optic nerve, retina, 
or brain, and the term is confined to cases in which 
the nervous element is involved ; caused either by 
disease in those parts, as embolism of the art. 
centralis retinsB, by disease in the brain, or by 
affections of the general health; the pupil b 
generally dilated and motionless, the iris is nearly 
immovable, and vision is lost; frequently, also, 

ere is strabismus, and usually great bri^tnees 

^e eye. 

^T8. Glaucoma is o\iotov<^\\A& ^x irido-choroi- 
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ditis) with diflFiise imbibition by the vitreous 
body (and aqueous humour), in which increase of 
the intra-ocular pressure, compression of the retina, 
&c., are produced by the increased volume of the 
vitreoua humour (Von Graefe). 

There is great distension of the eyeball, intense 
pain, rapid loss of sight, and a gradual involve- 
ment of every tissue of the globe. 

Iridectomy appears to afford good results in 
many cases. 

679. Cataracts are of four kinds — Ist, hard ; 
2nd,«^ or caseous; Srd,conffenital ; 4th, capsular, 

1st, In hard cataract the lens is smaller than 
natural, more convex, of a straw or amber colour, 
and occurs in advanced age; 2nd, 'sofi or case- 
ous: it is of milky-white colour ^ increased in size, 
and the spots or streaks are fixed ; 3rd, con- 
genital is always of the soft kind ; 4th, in cap- 
sular the lens is not quite opaque, and the opacity 
is more or less deep-seated, from its being upon 
the anterior or posterior pa/rt of the capsule ; the 
colour is pearly-white, and stria are seen extend- 
ing across. 

580. Capsulo-lenticular ; very common; both 
capsule and lens involved. 

Sard cataracts are known by their colour, by 
their great convexity, and by the patient having 
gome degree of vision when the pupil is much 
dilated. 

The causes are, injury, operations, or hereditary 
tendency. 
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Treatment, — 1, Breaking up of the lens, or 
solution ; and 2, extraction : in the first the 
needle is inseiied posterior to the iris ; in ex- 
traction, the knife is passed in anterior to it, and 
one half of the cornea is divided. 

581. Diagnosis between cataract and amau- 
rosis; in the former, the opacity is behind the 
iris ; in the latter, no opacity is seen, or it is of a 
muddy colour; in the former, the iris acts freely ; 
in the latter, it is immovably dilated; in the 
former, vision is better in a dull light; in the 
latter it is better in a strong one; the former 
comes on gradually, and is unaccompanied with 
disturbance of the general health ; in the latter, 
there is previous disease ; in the former, there is 
no apparent alteration of appearance in the 
aspect of the eye ; in the latter, there is a vacant 
stare ; the two diseases, however, may be compli- 
cated. 

The ophthalmoscope is the greatest aid to diag- 
nosis, and the essential changes shown in amau- 
rosis by this instrument, are atrophy of the 
nervous apparatus, and shrinking of the blood- 
vessels. 

682. Extraction of cataract is more adapted to 
the firm kind ; solution to the soft and that of 
children. 

JEntropium, or inversion of the eyelids, is pro- 
duced from ulceration of the tarsi ; ectropium, or 
ever»JOD, happens from ulceration on their edges, 
or from cicatrices, moat 'qbxxbXVj ^^ Wvns. 
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583. Ptosis y or falling of the lid, depends upon 
paralysis of the third nerve. 

584. Encanthis is an enlargement of the carun- 
cula, which prevents the lids closing. 

585. Pterygium, which is either membranous 
or vascular, consists in the extension of an ash- 
coloured triangular membrane or of arteries over 
the cornea : the former must be dissected off, the 
other may be scarified. 

586. Staphyloma is an unusual projection of 
the cornea, and is attended with partial or total 
loss of vision, 

587. Sydrophthalmia, or dropsy of the eye, 
arises precisely as in other cavities, and depends on 
same causes. Iridectomy useful in this disease. 

588. Closure of the pupil from disease, re- 
quires a section of the iris, when the natural 
elasticity causes it to retract, and thus forms an 
artificial pupil. 

589. Hypopium is the collection of pus or 
lymph in the anterior chamber. 

590. Epiphora^ an over-secretion of tears, is 
produced by inflammation, or any mechanical 
irritation, or may be caused by an obstruction in 
one or both lachrymal canals or nasal duct. 
(Stillicidium lachrymamm,) 

591. Hordeolum, or stye, consists of a small 
abscess at the margin of the lid, and is caused by 
obstruction in one of the Meibomian follicles ; it 
may be produced by any external irritation, but in 
general results from derangement of the di^e&tvvok 
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organs, treatment, — Poultices or fomentations 
and ointments which are slightly stimulating. 

592. FuTigns Hcematodes proceeds from the 
bottom of the eye to the cornea, and is liable, in 
the first instance, to be mistaken for a cataradf 
but may be known by the ramifications of the 
arteria centralis retinsB on it; as it increases in 
size it assumes a dark purple hue, and after pro- 
truding either at the cornea or the conjunctiva, 
bleeds and sloughs ; earl^f exti/rpation qf the eye 
is the only mode of treatment. 

593. Extirpation of the eye is performed by 
placing the patient in a chair, and then passing 
a needle armed with a ligature through the globe, 
and afterwards dividing the conjunctiya, muscles, 
and optic- nerve. The lachrymal gland should be 
removed. 

594. Fistula laclirymalis is caused by an ob- 
struction in the nassJ duct; followed by suppu- 
ration ; the abscess bursting causes the fisttdons 
aperture. The symptoms are epiphora or watering 
of the eye, dryness of corresponding side of nose, 
and c^olourless swelling over lachrymal sac. In 
the early stage leeches and fomentations may remove 
this disease, but in the more advanced it will be 
necessary to slit up the canaliculus, upon a fine 
director, and to introduce into the sac a series of 
probes of increasing size, by which dilatation is 
gradually efieoted. 

594i bis. The fundus of the healthy eye, as seen 
through an ophtbdmo&co]^, shows the curtenes 
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and veins radiating on the retina (the latter 
being darker and larger). The optic disc, which 
is circular, of a bright white colour, and per- 
forated by vessels in its centre. The macula lutea, 
which lies directly in the axis of vision, is recognised 
by the absetice of retinal vessels. 



CHAPTER XXI. 

MISCELLANEOUS. 
EA.B. 

695. The organ of hearing is divided into— 
1st, external; 2nd, middle; and 3rd, internal 
ea/r, 

Ist. The external consists of the auditory canal 
and the pinna ; the former describes a curve of 
which the convexity is upwards ; its anterior wall 
is the longest, consequently the membrane which 
is stretC'hed across at the bottom of the canal looks 
downwards, outwards, and forwards ; the pinna is 
Jlhre cartilage; its posterior margin is called 
helix, within which is the antihelix : in front 
of the opening is a prominence called tragus, and 
behind, a smaller one, called antitragus ; at the 
upper part, between the branches of the antihelix, 
is the scaphoid fossa, and between the helix and 
the antihelix is the^^^a innominata; the concha 
is the enlarged commencement of the meatus. 
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596. The muscles moving these 
major and minor helicis ; the tragi 
tropicus, 

597. The skin is continued into 

and is reflected over the memhrana t 

< 

canal is plentifully supplied with | 
secrete wax, and with some bulhs of 

598. 2nd. The middle ear consist 
panum, a bony cavity, bounded extei 
membrana tympanic internally by th< 
fenestra ovalis, fenestra rotunda, a 

behind, by the mastoid cells ; infer 
Glasserian fissure, the openings of th* 
tube, and that for the tensor tympc 
process of bone called processus coc 
which separates them ; mucous men- 
tinued up the Eustachian tubes, line 
and forms one of the layers of the n 
pani ; interposed, between this and 
fibrous membrane, the junction < 

membranes forms the membrana t'> 

• 

599. The tympanum contains 
placed against the fenestra ovalis 
tached to the stapes ; the mallev 
cessus gracilis and its manubri 
orbiculare, attached to the Ion; 
incus. The stapedius muscle v 
neck of the stapes bone : the tent- 
handle of the malleus ; the laxa 

passes through the Glasserian 
procesa; its openings are e\g\\t 
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an tube ; 2nd, the Glasserian fissure, through 
ich pass the chorda tympani nerve and laxator 
ipani muscle (39) ; 3rd, the mastoid cells ; 4th, 
ning on pyramid ; 6th, fenestra ovalis ; 6th, 
Bsi/ra rotv/nda; 7th, meatus auditorius, and 
ning for entrance of chorda tympani, called 
%men chords; 8th, entrance of tensor tym- 

• 

.1. 

JOO. 3rd. The internal ear, or labyrinth, con- 
s of the cochlea, the semicircular canals ; and 
vestibule. 

)01. The vestibule is situated in front of the 
licircular canals, and behind the cochlea; the 
nings into it are — 1st, The entrance of portio 
lis through meatus auditorius intemus hy four 
Ive minute holes ; 2nd, the opening of the scala 
'ibuli of the cochlea ; 3rd, the five orifices of 
semicircular canals; 4th.,the fenestra ovalis; 
, the aqueductus vestibuli for a vein. 
•02. The cochlea is of a conical shape, placed 
1 its base to the vestibule : it consists of a tube 
ning up the centre, called the modiolus, round 
ch a spiral canal, divided into two parts, called 
J«, by a plate of bone, twists twice and a half; 
he base they diverge ; one of them, called scala 
ibuli, opens into the vestibule, the other, scala 
pom, into the fenestra rotunda ; the aqueductus 
ilea, commencing near the termination of scala 
pani, transmits a vein to jugular fossa ; between 
scala tympf^ni and soala vestibuli is the scala 
•to, in which are the rods of Corti. 



1 
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603. The semicircular canals are three in num- 
ber, which open into the vestibule bj five openings 
only, as the superior or vertical, and the ^(wf erf or, 
or oblique, join before terminating; there is a 
prominence on the petrous portion of temporal 
bone which marks the situation of the superior 
one (38) ; these cavities are lined by a delicate 
membrane upon which is an expansion oi portio 
mollis. The membranous labyrinth contains a 
fluid called endohfmph, and between it and the 
bony labyrinth is the perilymph, 

604. The meatus auditoriums intemus termi- 
nates by several openings ; through the upper 
passes the portio dura, which is continued alon<^ 
the Fallopian aqueduct with the superior petrosal 
nerve; the others give passage to the portio 
mollis, 

605. JForeign bodies in the ear must not be 
removed with a probe, but by syringing the meatus, 
or very cautiously using a pair of forceps. The 
same plan will remove insects, or sweet oil may be 
dropped in. 

Inflammation and ulceration of the ear most be 
treated actively, as the parts in the tympanum are 
rapidly destroyed by ulceration and sloughing, 

THE INTEBNAL CABOTID ABTEBY. 

606. After passing through the carotid canal in 
the /Tetrous portion of the temporal bone, this artery 

crosses the foramen lacerum medius to the aide 
of the sella turcica^ oppoeivle osiWvQit <^^SaM)id pro- 
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cess, pierces the dura mater, and divides into its 
terminating branches. 

In the neck it lies to the outside of the tonsil 
upon the rectus capitis anticus muscle, and sepa- 
rated from the external carotid by the stylo^ 
pharyngeus and stylo-glossus muscles and by the 
glosso-pharyngeal nerve (187) ; higher up it lies 
behind the parotid gland, and then enters the 
bone. 

607. Its branches are — 1st, tympanic; 2nd, 
anterior meningeal, distributed to the dura mater ; 
3rd, ophthalmic, which enters the orbit through 
the foramen opticum to the outer side of optic 
nerve, runs along inner wall of orbit, and divides 
into a frontal and a nasal branch, giving off (a) 
lachrymal to the lachrymal gland j (6) supra- 
orbital accompanying the frontal nerve to fore- 
head $ (c) posterior and anterior ethmoidal passing 
through the ethmoidal foramina and supplying 
ethmoidal fosssB and cells ; {d) nasal to nose and 
angle of eye, inosculating with angular artery; 
{e) palpebral to eyelids; {f) frontal to forehead; 
(g) muscular ; (A) the long and short ciliary ; (») 
centralis retinae; (j) anterior cerebral, which 
passes up between hemispheres of brain to upper 
surface of corpus oallosum, and anastomoses with 
posterior cerebral; {h) middle cerebral, passing 
along the fissure of Sylvius ; (Q posterior com- 
municating, anastomosing with posterior cerebral 
of basilar. 

U 
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TEBTEBBAL ABTEBY (188). 

608. After passing through foramen mag- 
num, unites with the opposite artery at lower 
border of pons Varolii to form basilar, which 
runs forward on this body, and at anterior border 
of same body divides into its terminating branches. 

609. Branches of Vertebral are — 1st, lateral, 
2nd, posterior, and 3rd, anterior spinal; 4th, 
posterior meningeal to the dura mater ; 6th, tn- 
ferior cerebellar along upper part of medulla ob- 
longata to under surface of cerebellum. 

610. The branches of basilar are — Ist, tra/ns' 
verse, to pons Varolii ; 2nd, superior cerebellar 
to upper surface of cerebellam; 3rd, posterior 
cerebral to posterior lobes of cerebrum; 4th, 
auditor^/ to internal ear. 

611. The circle of Willis is formed by the 
posterior communicating, uniting the internal 
carotid to the posterior cerebral on each side; by 
the bifurcation of the basilar into posterior cerebral 
behind; and by the anterior communicating, 
uniting the two anterior cerebrals in front. 

612. Enclosed in this space are, the locus per- 
foratus posticus ; corpora albicantia ; tuber 
cinereum ; locu^ perforatum antictis, optic com' 
misswre, irtfundibulum, and origin of third 
nerve, 

THE SKIN. 

613. This tissue consists of three layers — Ist, 
the epidermis or cuticle, composed of several 
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layers of epithelial cells of the squamous kind; 
2nd, the rete mucosum, a secretion from the vessels 
of the true skin hetween the other two layers, 
differing in colour in different nations, and absent 
in some ; 3rd, cutis vera, which is continuous 
with the mucous membranes lining the cavities ; 
it is formed of filamentous tissue, the cells in 
which are largest at the inner surface, but become 
so close at the outer as to be called " textus papil- 
laris." 

In this papillary structure the nerves termi- 
nate in, and are surrounded by, a delicate vascular 
structure : it is also in this structure that are 
found the sebaceous glands, the roots of the hairs, 
and the terminations of the vessels. 

614. The hairs are horny filaments, consisting 
of a stem and a root ; the former is unattached, 
and terminates in a point ; the latter is destitute 
of colour, and is implanted in the papilla ; they 
are tubular, but not quite cylindrical, and are 
filled with an oily fluids which differs in colour in 
different persons. 

615. Absorption takes place at all parts of the 
body, both externally and internally, but is much 
less active on the external surface than in the 
cavities ; the removal of the cuticle favours ex- 
ternal absorption. Besides absorption, from sur" 
faces both internal and external, this process is 
constantly carried on in the solids. Absorbents 
differ from blood-vessels in their tortuous course, 
small size, and frequent communication. 

u2 
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When injected with mercury they appear to 
cover the whole surface of the body, and to form a 
complete rtetworJc, 

616. Blood when circulating is composed of a 
nearly colourless transparent liquid, the liquor 
sanguinis, in which numerous disc-shaped cor- 
puscles float ; these form about 130 parts in every 
1000, and are of two kinds ; the red, to which the 
coloul* of the blood is due, are about ^^q^ of an 
inch in diameter, and the white about 3506 of an 
inch in diameter. 

When blood is allowed to rest it soon coagu- 
lates, and separates into two portions, the clot or 
crassamentum and the serum ; the former, more or 
less firm, consists of fibrin, in which are contained 
the red and whit« globules; the latter is fluid. 
The serum consists of water, albumen, salts of 
potash and soda, and animal matter. The crassa- 
mentum consists of fibrin, albumen, and colouring 
matter, containing iron. 

617. Perspiration contains lactic acid, osma- 
zome, salts of soda and potash, with mucus. 

618. Mucus is soluble in acids, pus is not; 
mucus does not coagulate with heat, pus does. 

619. The Tongue is composed of intrinsic 
muscles (lingualis superior, lingualis transversus, 
lingualis inferior), constituting the body of the 
tongue, and containing also erectile tissue, covered. 
by a reflection of the mucous membrane of the 
mouth, which forms a fold beneath and in front, 

^hnZ/ed frc^wfn> \%ngu<ji ; and behind, where it is 
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situated near the os hyoides, another, called 
frodnum epiglottidis ; and the extrinsic muscles 
which are connected with it are the palato' 
glossus ; the hyo^glossiLs ; the genio hyo-glossus ; 
the stylo'glossus ; and a few fibres of the superior 
constrictor pharyugis. 

620. The jpapillce upon its mucous membrane 
are — 1st, pcupillce lenticulares, or circttmvallatis, 
about fifteen in number; they are situated at the 
dorsal summit and form an angle, at the apex of 
which is the foramen caecum; they resemble in- 
verted cones, and become greatly enlarged in affec- 
tions of the mucous membranes ; 2nd, the pajpillte 
fungiformes, more numerous and smaller than the 
others, are found principally towards the borders 
and point ; 3rd, papillcB conices, of a tapering 
shape, are placed on the dorsum; 4th, papilla 
Jiliformes are at the apex. 

621. The nerves of the tongue are — Ist, the 
gtistatoryy distributed to the papillae of the sides 
and tip principally ; 2nd, the hypo -glossal to the 
muscular structure ; 3rd, the glosso-pharyngeal 
to the circumvallatce papillae on the dorsum. 

622. The soft palate forms a moveable curtain, 
situated at the posterior aspect of the palatal plate 
of the palate bone; from its centre hangs the 
uvula, which is muscular ; fi:om this point extend, 
on each side, two muscles forming the pillars of 
the fauces ; the two anterior are the palato-glossi 
muscles; the two posterior, palato-pharyngei ; 
the opening between the arches of either &uL^ ^& 
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the isthmus fauciv/m, and on each side, between 
the palato-glossu8 and palato-pharyngeus, is placed 
the tonsil; the soft palate is stretched hy the tensor, 
or cvrcumjlexus palati, which, arising from the 
navicular fossa in the pterygoid plate, winds round 
the hamular process, and is inserted into the 
lateral surface of the velum, mixing its fihres with 
those of the azygos uvula ; the levator palati 
extends from petrous portion of temporal to same 
insertion. 

623. Stertorous breathing is produced by para- 
lysis of the soil palate ; relaxation of the uvula, or 
overgrowth of it, sometimes requires excision. 

624. Erysipelas is divided into, 1st, simple ; 
2ud, phlegm^mous erysipelas, 

1st. Simple erysipelas, or inflammation of the 
skin, is known by its tendency to spread, by the 
bright-red colour of the rash, by its definite 
boundary, by the prickling pain, by the disap- 
pearance of the redness on pressure, and by the ' 
fever and general disturbance of the health. 

2nd. Phlegmonous erysipelas, or inflammation 
of the subcutaneous cellular tissue, is known by the 
swelling being greater than in the other, by the 
darker colour of the redness, by the ill- defined 
margin, by the throbbing or aching pain, by the 
greater disturbance of the constitution, by the high 
fever, and by the great tendency to suppurationi 

625. Simple erysipelas is attended with vesi- 
cntions, and ends in desquamation; unless very 

severe, it generally yields lo oelom^ ^xA ^\v\.VB\.Qny, 
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vfith. saline purgatives; in more severe cases in 
plethoric persons, venesection, or the application 
of leeches may he required ; hut a species which 
occurs in elderly persons ahout the face and head, 
requires tonic' remedies, comhined with purgatives. 

626. For phlegmonous erysipelas, the treatment 
should he active in the first stage; hut as soon 
as suppuration and sloughing have set in, or 
even hefore this, free incisions down to the part 
are the most efiectual means of giving relief. 

627. Senile gangrene occurs in those parts of 
the hody which are furthest removed from the 
source of circulation, and in persons whose vitality 
is weakened hy old age, consequent on athero- 
matous degeneration of and ohstruction of the 
arteries, or emholi. There is livid discoloration 
and loss of sensibility in one of the toes ; it 
hecomes colder than other parts of the body; 
vesications filled with fetid serum form ; there is 
little or no swelling, and sometimes even the part 
is shrunk. When the disease occurs in old per- 
sons, generous diet, tonic medicines, and warmth, 
seem most likely to henefit, but in younger persons 
less stimulating treatment may be required; 
opium is more beneficial in this disease than 
quinine ; amputation generally inadmissible. 

628. Wounds are — 1st, incised ; 2nd, lacerated ; 
3rd, contused ; 4th, punctured ; 5th, poisoned ; 
6th, gunshot. 

An incised wound is simply a division of somA 
jiolid structare, and unlew ot '^et'j %^««^ ^T^K«^%^st 
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Gausing division of some cavity or vital organ, i» 
not dangerous. ODreatment, — To bring the parts 
into apposition, and keep them bo by means of 
plasters and bandages, Uiat adhesive tmion may 
take place ; if kept quiet, this will occur in twenty- 
four hours, but if from any cause the parts are 
displaced, or, from constitutional debility, union 
does not take place, the wound heals by granulation 
or the formation of new matter. 

629. The process of granulation is thus: 
coagulahle lymph is thrown out, vessels extend 
into it, or new ones form ; it becomes organized, 
and assumes that peculiar vascular appearance 
called granulation. 

2nd and 3rd. Lacerated and contused wounds 
do not heal by adhesion, but by granulation, after 
the removal of effused blood &om ecchymosis, or 
of soft parts from gangrene, has taken place. 

630. 4th. Punctured wounds are dangerous 
from the liability of some vital organ or blood- 
vessels to receive injury ; abscesses also occur, and 
the external opening is not sufficient to give 
passage to the pus. 

631. 5th. The most familiar instance of a 
poisoned wound is one received during dissection ; 
persons in whom the circulation is languid are 
more liable to suffer from these causes^ as the ab- 
sorbents are more active in them. 

632. 6th. Gunshot wounds bleed less than 
j'nclsed ones, but haemorrhage from the division 

of some internal ves&el m^i^)' cause death; the 
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wound, where the ball enters, is small, inverted, 
and marked hj livid discoloration ; the exit of 
the ball is indicated by a jagged, everted, and 
larger waund. 

There is great prostration in the first instance, 
succeeded by violent reaction and fever, which 
may terminate in sloughing, nervous exhaustion, 
and death. 

The prognosis must be formed according to the 
extent, situation, and kind of wound; those in 
cavities being more dangerous than those in limbs, 
unless the arteries are cut through, the bones much 
shattered, or the wound extends into a joint. 

633. Jb^eatment — is to arrest haemorrhage, to 
extract bullets, or foreign bodies, to subdue in- 
flammation, and support the patient through the 
process of exhaustion and suppuration. 

634. Syphilis, — Two forms of Primary sore — (1) 
The simple, soft, or phagedcenic sore, not infect- 
ing, usually affects glaus, prepuce or frsenum, vulva, 
fourchette, or nymphse. It takes the form of 
irregular, rounded or oval sore. Edges sharply 
defined, freely moveable on the underlying tissue, 
no induration, round or beneath the sore. If, 
however, there be any apparent induration from 
friction or caustics, it is only inflammatory. The 
xnatter from this form of chancre reproduces a 
similar sore. Pus from a concurrent abscess 
not innoculable, unless due to absorption of poison 
£rom chancre. No constitutional symptoms. 

If taken in an early stage the poison may be 
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destroyed by cautery or caustic ; later on the sore 
should be dressed with black wash or some astrin- 
gent lotion. Saline purgatives, moderate diet, and 
tonics. In the phagedsenic stage, the patient 
should take iron, quinine, and good diet, and the 
sloughing surface be destroyed with nitric acid. 

(2) The hard or Hunterian Chancre, Infecting 
Venereal Sore, usually situated on or behind the 
glans or prepuce, sometimes in the urethra, or on the 
labia or vaginal wall. Its period of incubation varies 
from a week to twenty-eight days; the accruing 
ulcer is rounded, ill-defined edges, hard and closely 
adherent to surrounding tissues, with a smooth 
glazed floor, induration well defined both beneath 
and at margin. Glands in groin become indurated 
very soon after induration round primary sore. 
Secondary symptoms usually occur in about six 
weeks. The after symptoms may be conveniently 
classified as follows, though of course not neces- 
sarily taking precisely this order. 

In the first period, the skin will exhibit : — 

Bose rash, leaving coppery stains. 

Papulous and scaly eruption (first appearance). 
The mucotus membranes and other organs 
will exhibit :— 

Sore throat. 
In the second period, the shin will exhibit : — 

Papular and scaly eruptions (second appear- 
ance), mucous tubercle and condylomata, 
pustular and vesicular eruptions, rupial and 
ecthymatous {oxioa. 
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The mucous membrane and other organs will 
exhibit : — 

Ulcerated sores in fauces and mouth, laryn- 
gitis, iritis, loss of hair, periostitis. 

In the third period, the skin will exhibit : — 

Serpiginous and lupoid ulcerations, tubercular 
syphilides. 
2^ mucous membranes and other organs 
will exhibit .— 

Necrosis and caries of bones, destructive 
ulcerations of larynx, palate, and nose, 
disease of deep structures of eye, diseases 
of muscles and viscera, forming tumours. 

The disease cannot be attacked from the sore ; 
the fact of incubation shows the disease to be 
constitutional. Mercury in pill, with henbane, 
indicated in first period. In early secondary 
symptoms, mercury in pill, inunction, or bath, 
with caution, liberal diet. In third period, 
mercury and tonics, iodide of potass, iron, cod-liver 
oil, good diet. Local sores to be treated by mer- 
curial ointments. 

635. Hereditary Syphilis, — Symptoms: small, 
ill-nourished body, pinched and shrivelled-looking, 
shuffles, sores about mouth or external genitals, 
permanent teeth notched and peggy (Hutchinson's 
teeth). Mild mercurial course — by inunction or 
hydr. cum cret4, followed by cod-liver oil or iron. 
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„ wounds of 149 

Abdominal rings 152 
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„ thoracic 125 
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Artery, Oiac 171 

,, „ ligature of 260 

,f injuries of 75 

„ plantar 263 

,, popliteal 259 

,, radial 244 

„ subclavian 102 

,f tibial anterior 264 

,, y, posterior 165 

„ ulnar 245 

„ vertebral 290 

Arteries, structure of 74 

Articulations 29 
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„ of axis 41 
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Bile, composition of 189 
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Bladder, paralysis of 181 

„ calculus of 173 

Blood, composition of 292 
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„ deposition of 1 

„ division of 8 

„ fractures of 4 

„ head and face 16 

„ head and face, ossification of .... 26 
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„ structure of 2 
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,, vessels of 2 

Brain 203 

„ ' membranes of 200 

Breast 126 

Caecum 136 

Calculi, renal 175 

„ urinary 173 
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Cartilage, structure of . 30 

Cerebellum ,. 208 

Chest, wounds of 124 

Circulation, foetal and adult' 121 

Clavicle, fracture of 48 

Compression ■ 91 

Concussion » 92 

Cranium ^ 17 

Piaphragm 112 
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Digestion 146 

Dislocations and fractures 86 

Duodenum 135 

Ear, anatomy of, &c 288 

Elbow-joint 63 

„ bend of 238 

Emphysema 47 

Epididymis 190 

Erysipelas 294 

ExfoKation 11 

Exostosis 12 

Extravasation of urine 185 

Eye, anatomy and surgery of 272 

Fasciae 353 

„ oervioalis 94-95 

,, transversalis 153 

„ pelvioa 154 

,1 iliaca 154 

„ obturator 154 

„ anal 154 

„ lata 180 

„ perineal 170 

Fibro-cartilage, structure of 30 

Fistula in ano 198 

„ in perinffio 186 

Foot, description of 267 

Forearm 240 

Fractnrea 4 

f, ununited 7 
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Gangrene, senile 295 
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Heart, description of 115 

Hernia, diagnosis of 164 

' „ cerebri 94 

„ congenital 156 

,, femoral 160 

,, infantile . 156 

,, inguinal 155 

„ strangulated 157 
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Joints 29 

,, diseasee of ........... 32 



Kidneys ]42 

„ inflammation of ........ . 175 

Larynx ..,.,. 107 

Laryngotomy 108 

Ligaments, structure of ... 31 

Lithotomy 178 

Lithotrity . , 177 

Liver 138 

Lower extremity ........... 250 

Lumbar abscess 43 

Lungs 110 

Mediastina Ill 

Medulla oblongata 207 

Muscles, composition of 72 

„ division of 72 

,, abdomen • • ; 150 

„ arm 230 

„ foot 267 

,, forearm 240 

,, head and face 87 

„ hip 250 

„ , of inspiration 113 

„ leg 261 
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Mosoies, skull 86 
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,, diseases of 27 

Neck, anatomy, kc, of .94 

Necrosis 9 

Nose 25 

Nerves, cerebral 210 

,, of head and face 88 

„ of lower extremity 261 

,, phrenic 119 

,, spinal 217 

„ sympathetic 223 

Nervous system 200 

Nodes 9 

Orbits 23 

Ozsena 28 

Palate, soft 293 

Pancreas 141 

Pharynx 105 

Pelvis 166 

Perineal section 185 

Perinenm 170 

Periosteum 1 

Peritoneum 180 
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Phlebitis 82 

Polypi 28 

Popliteal space 258 

Prostate, disease of 176-180 

„ gland . • 168 

Psoas abscess 43 
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Beceptaculnm cbyli 84 

Bectum, diseases of 198 

Ribs 15 

„ fractnre of 46 

Salivary fistnla 88 

„ . glands 87 

Shoulder-joint, amputation of 239 

,, injuries of 50 

Sinuses 201 

Skin 290 

Skull, surfaces of 18 

„ injuries of 90 

Spermatic cord 155 

Spine, fracture of 44 

Spina bifida 11 

Spinal column 12 

„ cord 208 

,, membranes of 203 

Spleen 141 

Sternum 16 

Stomach . ,,.....•»... 133 
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Stone in bladdier 175 

„ kidney 176 

SynoTial membrane, structure of ..... 81 

Synovitis . 32 

Syphilis 297 

Teeth 27 

Testis, anatomy of 188 

Testis and scrotum, diseases of 192 

Thoracic duct 84 

Thorax, anatomy and surgery of 110 

Throat, wounds of 98 

Tongue, anatomy of 292 

Trachea Ill 

Tracheotomy 109 

Triangle, anterior . 96 

Upper extremity , . 229 

Ureter 143 

Urethra 169 

,, strictures of 182 

CTrinary deposits 173 

Urine, composition of 173 

Varicose aneurism 81 

Varix 88 

Yas deferens 190 

Veins, structure of 81 

Vena portse 189 

Vertebrae 12 
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Wounds '. . 295 
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